Exploring Early Sport Specialization: Associations with Physical and Psychosocial Health Outcomes by Waldron, Shelby
Running head: EXPLORING EARLY SPORT SPECIALIZATION 
 
 
 
 
EXPLORING EARLY SPORT SPECIALIZATION: ASSOCIATIONS WITH PHYSICAL 
AND PSYCHOSOCIAL HEALTH OUTCOMES 
 
Shelby Waldron 
 
An undergraduate thesis submitted to the faculty of the University of North Carolina 
at Chapel Hill in partial fulfillment of the requirements for graduation with honors in 
the Department of Exercise and Sport Science in the College of Arts & Sciences. 
 
University of North Carolina at Chapel Hill 
2018 
 
 
 
 
 
Approved by: 
J.D. DeFreese, PhD 
Johna Register-Mihalik, PhD, LAT, ATC 
Brian G. Pietrosimone, PhD, ATC 
EXPLORING EARLY SPORT SPECIALIZATION   2 
 
This project was supported by the Sarah Steele Danhoff Undergraduate Research Award, 
administered by Honors Carolina. 
  
EXPLORING EARLY SPORT SPECIALIZATION   3 
 
Acknowledgments  
I would first like to thank my thesis advisor, Dr. J.D. DeFreese, for his endless support, 
encouragement, and patience through the ups and downs of the research process. I could not 
have asked for a better mentor. Your joy and enthusiasm for the research process is contagious 
and motivational. Thank you for pushing me to reach my potential, for always being available 
for questions, for your thoughtful feedback, and for sharing endless opportunities with me. You 
helped me become a more confident writer and researcher and I will forever be grateful for your 
guidance. Thank you to my committee members, Dr. Register-Mihalik, Dr. Pietrosimone, and 
Nikki Barczak for your insightful feedback and all of the time you dedicated to this project. 
Thanks to Honors Carolina for funding this research and the Office for Undergraduate Research 
for funding the pilot study that inspired the current study.  
 
I would like to dedicate this thesis to my favorite coaches and biggest cheerleaders, my 
parents. Thank you for introducing me to the world of sports, to the endless hours spent in the 
volleyball gym, for showing up to every game, and most importantly for picking me up when I 
fall. I would not be where I am today without you supporting me every step of the way. Dad, 
thank you for being my rock and the greatest example of how to keep going no matter what life 
throws at you. You are a true fighter and inspiration. Mom, thank you for the endless phone calls 
and reminders that “great things come in small packages.” Your positivity and perseverance 
never fails to amaze me. I would also like to thank the rest of my family for their continuous 
emotional support. Rhett, thank you for being a big brother I can look up to (figuratively and 
literally), for giving me big shoes to fill, and for never doubting my abilities even when I 
doubted myself.  
 
Special thanks to my roommates for keeping me sane and making my time at Carolina so 
memorable. Thank you to Donovan for listening to my excited rants about the topic and for your 
continued support. I would also like to thank Maxwell House for supplying the fuel to keep me 
going.  
  
EXPLORING EARLY SPORT SPECIALIZATION   4 
 
TABLE OF CONTENTS 
CHAPTER 1………………………………………………………………………………………8 
 Research Questions………………………………………………………………………13 
CHAPTER 2……………………………………………………………………………………..16 
 Sport Specialization……………………………………………………………………...16 
 Theoretical Framework for Sport Specialization………………………………………...17 
  Performance Perspective…………………………………………………………17 
  Development Perspective………………………………………………………...20 
  Early Specialization Measures…………………………………………………...21 
 Psychosocial Health Outcomes of Interest………………………………………………22 
  Burnout…………………………………………………………………………..22 
  Other Psychosocial Health Outcomes……………………………………………24 
 Theoretical Framework for Specialization Decisions……………………………………25 
  Sport Commitment Theory………………………………………………………25 
Self-Determination Theory………………………………………………………27 
 Physical Health Outcomes of Interest……………………………………………………31 
  Injury Risk……………………………………………………………………….31 
  Other Long-Term Physical Health Outcomes…………………………………....36 
 Pilot Data………………………………………………………………………………...37 
 Conclusion……………………………………………………………………………….40 
CHAPTER 3……………………………………………………………………………………..42 
Participants…..………………………………………………………………….………..42 
Instrumentation…..………………………………………………………………….…...43 
Demographics…..……………………………………………………………..…43 
Retrospective Measures………………………………………………………….43 
Sport Specialization …………………………………………………..…44 
Athlete Burnout Questionnaire (ABQ) ……………………………….…45 
EXPLORING EARLY SPORT SPECIALIZATION   5 
 
Behavioral Regulation in Sport Questionnaire (BRSQ)…………………46 
Perceived Stress Scale (PSS-4)…………………………………………..46 
Social Support Questionnaire (SSQ)…………………………………….47 
Past Injury History……………………………………………………….47 
  Current Measures………………………………………………………………...48 
Current Injury History………………………………………………...….48 
International Physical Activity Questionnaire (IPAQ)…………………..48 
Intrinsic Motivation Inventory (IMI)………………………………….…49 
Connor-Davidson Resilience Scale (CD-RISC)…………………………49 
Specialization Knowledge……………………………………………….50 
Procedure………………..………………………………………………………….……50 
Data Analysis ……………………………………………………………………………52 
 Data Screening…………………………………………………………………...52 
 Primary Research Questions……………………………………………………..52 
 Exploratory Research Questions…………………………………………………53 
CHAPTER 4……………………………………………………………………………………..54 
 Method…………………………………………………………………………………...60 
 Results……………………………………………………………………………………69 
 Discussion………………………………………………………………………………..74 
 Tables…………………………………………………………………………………….83 
CHAPTER 5……………………………………………………………………………………..87 
Method…………………………………………………………………………………...90 
 Results…………………………………………………………………………………....96 
EXPLORING EARLY SPORT SPECIALIZATION   6 
 
 Discussion…………………………………………………………………...………….101 
 Tables…………………………………………………………………………………...108 
 Figures……………………………………………………………………………..……113 
REFRENCES…………………………………………………………………………………...117 
 
 
 
 
 
  
EXPLORING EARLY SPORT SPECIALIZATION   7 
 
Abstract 
Despite the current specialization trend in American youth sport and growing number of 
cautionary position statements from major medical organizations, limited specialization research 
exists, especially in regards to potential psychological outcomes and physical effects of early 
specialization (≤ age 12). Therefore, the current study examined associations among 
retrospective sport specialization and both retroactive and current psychological and physical 
health outcomes. In addition, based on previous theoretical and empirical findings, the 
potentially moderating role of athletes’ reasons for specialization was examined. 243 college-
aged individuals completed an online survey of study variables. Early specializers reported 
significantly higher levels of multiple maladaptive outcomes (e.g. global athlete burnout, 
emotional and physical exhaustion, sport devaluation, amotivation, and current sport-related 
injuries). However, athletes’ reasons for specialization influenced the relationship between 
specialization and health outcomes, with adaptive and maladaptive reasons associated with 
adaptive and maladaptive outcomes, respectively. Overall, findings suggest that the 
specialization environment, age of specialization, and athletes’ reasons for specialization are all 
critical factors in determining health and well-being outcomes. Findings also corroborate 
prominent position statements, as early specialization seems to carry increased health risks. 
Study findings inform the development of guidelines and recommendations to educate parents, 
coaches, and athletes, and interventions to positively impact the psychological experience of 
youth athletes.  
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Chapter 1 
Organized youth sport in the U.S. has been characterized by professionalism and specialization, 
or high intensity, year-round training in a single sport at the exclusion of other sports (Andrews, 
2010; Wiersma, 2000). This movement away from child-driven recreational play for the purpose 
of enjoyment, to adult-driven highly structured and intense training in order to develop sport-
specific skills, is evident in the increasing number of elite youth competitions (e.g., Junior 
Olympics and AAUs) and has raised public health concerns (Jayanthi, Pinkham, Dugas, Patrick, 
& LaBella, 2013; Jayanthi, LaBella, Discher, Pasulka, & Dugas, 2015). Major medical 
organizations, such as the International Federation of Sports Medicine, World Health 
Organization, and American Academy of Pediatrics, have warned against specialization due to 
the potential association with both maladaptive physical and psychological health outcomes 
(Wiersma, 2000). However, despite growing interest and prominent claims, minimal extant 
evidence exists outlining these potential negative consequences, particularly in regards to 
psychological health outcomes.  
The specialization method arose from past research claiming that intense, structured 
training at high volumes coupled with critical periods of development is a prerequisite for 
attainment of elite status in sport. The most prominent of these studies is Ericsson, Krampe, and 
Tesch-Romer’s (1993) “10,000 hours rule.” Based on findings in elite musicians, the researchers 
claimed that 10,000 hours of deliberate practice (effortful training designed to develop task-
specific skills, which is not inherently enjoyable) is necessary to acquire, develop, and become 
proficient at task-specific motor skills. However, anecdotal evidence from collegiate, 
professional, and international athletes indicates only 3,000 to 4,000 hours of deliberate practice 
are necessary, suggesting alternative pathways to elite performance exist (Baker, Cobley, & 
Fraser-Thomas, 2009).  
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According to Cote, Baker, and Abernathy’s (2007) Developmental Model of Sport 
Participation, two distinct pathways to elite performance exist, sampling or early specialization 
(Cote, Horton, MacDonaldy, & Wilkes, 2009). Sampling refers to involvement in multiple sports 
and is characterized by high amounts of deliberate play, inherently enjoyable activities, often 
involving adapted rules and loose monitoring (i.e. street hockey or one-on-one basketball), and 
low amounts of deliberate practice. In contrast, early specialization refers to involvement in a 
single sport at or before age twelve, and consists of high amounts of deliberate practice and low 
amounts of deliberate play (Cote et al., 2007; Cote, Lidor, & Hackfort, 2009). The costs and 
benefits of each path should be weighed, as researchers have proposed maladaptive associations 
between sport specialization and health outcomes, such as burnout and injury (DiFiori, 
Benjamin, Brenner, & Gregory, 2014).  
Athlete burnout is a multidimensional psychological syndrome consisting of a reduced 
sense of athletic accomplishment, sport devaluation, and physical and emotional exhaustion 
(Raedeke, 1997). The most prominent model of burnout, cites chronic psychosocial stress (a 
perceived disparity between sport demands and an individual’s coping resources) as the key 
antecedent of burnout (Smith, 1986). However, Coakley (1992) argues that burnout may also 
result from the development of a unidimensional identity and lack of autonomy, factors inherent 
in the social organization of high performance sport. Researchers have proposed the existence of 
an adverse relationship between specialization and burnout due to a variety of the 
aforementioned antecedents of burnout (i.e. high training demands, low coping resources, and 
limited autonomy), which are theoretically inherent in the specialization environment (DiFiori et 
al., 2014; Jayanthi et al., 2013, 2015). However, limited extant research on the direct relationship 
between specialization and burnout exists, with only one study linking “specializers” with higher 
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levels of the burnout dimension of emotional exhaustion (reference: “samplers”; Strachan, Cote, 
& Deakin, 2009).  In addition, past research has found mixed results in regards to the 
relationship between specialization and psychological health outcomes. McFadden, Bean, 
Fortier, and Post (2016) found an association between specialization and higher psychological 
needs dissatisfaction (maladaptive psychological outcome). While, Russell & Symonds (2015) 
found an association with intrinsic motivation (adaptive psychological outcome). Further 
research in this area is warranted, as specialization may be associated with a variety of 
maladaptive psychological outcomes, such as decreased motivation and increased stress, due to 
both the relationship with burnout and inherent contextual factors of the specialization 
experience (Eklund & DeFreese, 2015). 
While limited in scope, the aforementioned findings suggest that specialization’s 
relationship with psychological outcomes may be dependent on athletes’ perceptions of the sport 
environment including:  perceived autonomy and control, mastery versus ego climate, and 
perceptions of sport stress (Russell & Symonds, 2015). Accordingly, one potential key mediating 
factor in the relationship between specialization and psychological outcomes is athletes’ 
reason(s) for specialization. According to Ryan and Deci’s (2000) self-determination theory 
(SDT), psychological and behavioral outcomes (i.e. burnout and sport attrition, respectively) are 
influenced by the nature of one’s motivation (i.e. the degree to which the behavior is self-
determined or internalized). In addition, sport commitment theory states that enjoyment, burnout, 
and dropout depend on a cost-benefit analysis of an individual’s perceived rewards, satisfaction, 
costs, investments, and attractive alternatives (Schmidt & Stein, 1991). Furthermore, Raedeke 
(1997) found that athletes experiencing entrapment (perceived need to continue sport 
participation, despite lack of enjoyment) demonstrated maladaptive psychological outcomes, 
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such as high levels of burnout (Raedeke, 1997). Preliminary data from an unpublished pilot study 
supports these commitment theories, as athletes who cited adaptive reasons for specialization 
(i.e. pursuit of athletic excellence) exhibited more adaptive psychological outcomes (i.e. 
engagement, psychological resilience, and decreased sport stress), versus those who cited 
potentially maladaptive factors (i.e. time demands; Waldron & DeFreese, in review). Therefore, 
as an exploratory complement to primary research questions, the current study utilizes SDT and 
sport commitment theory to examine associations of an individual’s reasons for specialization 
with his/her psychological and behavioral outcomes.  
Maladaptive associations between specialization and physical health outcomes have also 
been proposed. The most prominent concern is an increased risk of sports-related injuries, 
especially overuse, due to multiple characteristics of the specialization experience/environment 
(e.g. high training volumes, year-round exposure, and repetitive physiological stress) (Jayanthi et 
al., 2013; Loud, Gordon, Micheli, & Field, 2005; Myer et al., 2015). Past research findings 
support a dose-dependent, positive relationship between specialization and overuse injuries, even 
when controlling for age and training volume (Hall, Barber, Hewett, & Myer, 2015; Jayanthi, 
Dechert, Durazo, Dugas, & Luke, 2011). However, findings on acute injury risk are mixed with 
extant work lacking generalizability and non-sport controls (Jayanthi et al., 2013; Post et al., 
2017). Long-term physical health concerns (i.e. physical activity and sport participation) have 
also arisen due to a variety of environmental factors, including: decreased intrinsic motivation, 
limited peer interaction, injury, and lack of fundamental motor skills (Cote, Horton, et al., 2009; 
Cote, Lidor et al., 2009; Fraser-Thomas, Cote, & Deakin, 2008; Jayanthi et al., 2013; Myer et al., 
2015; Wiersma, 2000). Limited research on this topic exists, with one study finding similar 
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levels of physical activity, but decreased organized sport participation in specializers, when 
compared to samplers (Russell & Symonds, 2015; Baker et al., 2009).  
While specialization may be associated with the aforementioned maladaptive outcomes, 
of special concern is “early sport specialization” or specialization between the ages of six and 
twelve (also known as the sampling years), the period typically characterized by participation in 
(or sampling) several sports (Cote, Horton et al., 2009; Wiersma, 2000). Early specialization 
carries greater risks due to its occurrence before puberty, as development of motor, sensory, 
cognitive, and emotional/social skills is still rapidly occurring and may not match the sporting 
demands/tasks (Cote, Lidor et al., 2009; DiFiori et al., 2014; Wiersma, 2000).  Alternatively, 
researchers argue that athletes in late adolescence have the necessary cognitive, physical, social 
and emotional skills to understand the benefits and costs of sport specialization, to make an 
informed, independent decision and to properly invest in highly specialized training when that 
decision is made (Cote, Lidor et al., 2009).  
Despite the posited increased risks, there is a significant gap in knowledge surrounding 
the effects of early specialization, as age of specialization has not been accounted for or 
participants reported a similar age of specialization, limiting analysis of this topic in previous 
sport specialization research (Jayanthi et al., 2013, 2015). In addition, the most widely used 3-
point specialization scale, may not be an effective measure of early specialization, as it does not 
take into account individuals who never sampled multiple sports, instead beginning their entry 
into sport through specialization in one sport, nor participants’ age of specialization (Jayanthi et. 
al, 2015). A better understanding of the unique costs and benefits of early sport specialization 
could aid in the development of recommendations, guidelines, and interventions to help 
clinicians treat overuse injuries, educate parents, athletes, and coaches, and inform sport 
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governing bodies’ policies (Wiersma, 2000). Therefore, this study serves as a first step to 
corroborate theoretical assumptions with empirical support, test adapted measures of early 
specialization, and verify the utility of future prospective studies, by examining the relationship 
between young adults' retrospective early sport specialization and long-term health outcomes. 
Based on theory, past empirical findings, and extant gaps in knowledge, multiple research 
questions arose. Primary research questions and hypotheses include: 
1. Is early sport specialization associated with young adults’ retrospective, self-reported 
psychological health? 
Hypothesis (H)1. Early sport specialization will be positively associated with 
retrospective global athlete burnout, the burnout dimensions, and other retrospective maladaptive 
psychological outcomes (i.e. amotivation and perceived sport stress), and negatively associated 
with adaptive psychological outcomes (i.e. perceived social support).  
2. Is early sport specialization associated with young adults’ current psychological health? 
H2. Early sport specialization will be negatively associated with adaptive current 
psychological health outcomes (i.e. intrinsic motivation for physical activity and psychological 
resilience). 
3. Is early sport specialization associated with young adults’ retrospective, self-reported physical 
health (i.e. injury risk)? 
H3a. Specialization will be positively associated with an increased risk of injuries, 
especially overuse injuries.  
H3b. Both sport type and gender will playing a moderating role in the specialization- 
injury relationship, with females and individual sport athletes demonstrating an increased risk of 
injury. 
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4. Is early sport specialization associated with young adults’ current physical health (i.e. injury 
risk, physical activity level, and sport participation)? 
 H4. Early sport specialization will be positively associated with current maladaptive 
physical health outcomes (i.e. increased risk of overuse injury and decreased long-term sport 
participation and physical activity levels).  
5. Are athletes’ reasons for specialization associated with psychological and physical/behavioral 
outcomes? 
H5a. Specialization for adaptive/enjoyment reasons (i.e. intrinsic motivation, autonomy, 
competence, relatedness, high enjoyment/satisfaction, low costs with moderate-to-high 
investment, low attractive alternatives, and low- to- moderate demands) will be positively 
associated with adaptive psychological and physical/behavioral outcomes and negatively 
associated with maladaptive outcomes. 
 H5b. Specialization for maladaptive/obligation reasons (i.e. extrinsic motivation, little to 
no autonomy, low enjoyment/satisfaction, high costs and investments, moderate-to-high 
attractive alternatives, and high demands) will be negatively associated with adaptive 
psychological and physical outcomes and positively associated with maladaptive outcomes. 
H5c. Early specialization will be associated with more maladaptive reasons for 
specialization, when compared to late specializers.  
6. Do athletes’ reason(s) for specialization play a moderating role in the relationship between 
specialization and the psychological outcome of burnout? 
H6. Athletes’ reasons for specialization will play a moderating role in the relationship 
between specialization and burnout, with early specializers endorsing maladaptive reasons for 
specialization reporting the highest levels of burnout. 
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The current study also examined a few exploratory research questions including: 
7. Can athletes’ reasons for specialization be classified into relatively homogenous groups based 
on theoretically-specified components of sport commitment, motivation, and stress? Do resulting 
clusters differ based on specialization status? 
 H7. Clusters similar to Raedeke’s (1997) findings will emerge, which will differ based on 
athletes’ specialization status. Specifically, early specializers will primarily endorse the sport 
entrapment profile, while late specializers will primarily endorse the sport attraction profile. 
8. Are there group/cluster differences on the psychological outcome of burnout?  
 H8.Theoretically-specified clusters will differ on the psychological outcome of athlete 
burnout, with athletes demonstrating adaptive profiles (i.e. psychological needs satisfaction, 
sport attraction,  and low demands) reporting the lowest levels of burnout, with the inverse 
relationship for athletes demonstrating maladaptive profiles (i.e. extrinsic motivation, sport 
entrapment, and high demands).  
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Chapter 2 
Sport Specialization 
Recently, there has been a movement towards specialization in organized youth sport. 
While lacking a universal definition, the most prominent conceptualization of sport 
specialization is high intensity, year-round training in a single sport, with the exclusion of other 
sports (Wiersma, 2000). Current sport programming is becoming characterized by 
institutionalization, elitism, early selection, and early specialization, with many sport programs 
requiring higher levels of investment from earlier ages and discouraging participation in a 
diversity of activities (Hecimovich, 2004; Hill & Hansen, 1988). Talented youth are starting to 
be ranked nationally as early as sixth grade, with a growing number of elite youth competitions, 
such as the Junior Olympics and AAU being offered (Malina, 2010). The trend is further 
supported by media exposure with shows such as The Short Game and Friday Night Tykes, 
focusing on seven to eight year old golfers and Texas youth football programs, respectively 
(LaPrade et al., 2016).  
While empirical data on previous rates of specialization is lacking, prevalence seems to 
be steadily increasing (Jayanthi & Dugas, 2017). Estimates suggest that in 2008 12% of all US 
youth athletes began competing in organized sport before age six, up from 6% in 1997 (National 
Council of Youth Sports Report, 2015; Brenner, 2016). Furthermore, while impacted by the 
classification method and sport type, specialization rates have been found to be as high as 
seventy percent, with an average start age of 10.4, in a sample of elite youth tennis players 
(Jayanthi et al., 2011, 2013). With approximately 60 million kids, ages 6 to 18, participating in 
organized athletics in the U.S., sport specialization constitutes a major public health concern 
(DiFiori et al., 2014). As a result, there has been a growing number of position statements, from 
major medical organizations, warning against sport specialization due to both psychological and 
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physical health concerns (Jayanthi & Dugas, 2017). The discussion concerning early sports 
specialization is centered on two central issues: whether specialization favors optimal 
performance and whether it increases the risk of maladaptive outcomes (Reider, 2017). The latter 
point will be the main focus of this study, with extant theoretical and empirical support, in 
addition to gaps in knowledge, discussed below. 
Theoretical Framework for Sport Specialization 
Performance Perspective 
 The original support for early specialization as the optimal path to elite performance 
came from Ericsson et al.’s (1993) “10,000” hours rule, which suggests that the acquisition, 
development, and proficiency of sport-specific motor skills requires 10,000 hours of deliberate 
practice. “Deliberate practice” refers to any training activity that is undertaken with the goal of 
increasing performance, requires cognitive and/or physical effort, and is relevant to promoting 
positive skill development (Ericsson et. al, 1993). Ericsson and Charness (1994) argued that the 
accumulation of these 10,000 hours must coincide with “critical periods” of biological and 
cognitive development in childhood. Since the brain’s pathways are not fully developed during 
these critical periods, theoretically it would be easier to engrain correct neuromotor 
programming, critical thinking, and problem solving skills (Marek, 2014). Therefore, someone 
who started training at a later age could not “catch up”, all other things being equal (Ericsson & 
Charness, 1994). In addition, Chase and Simon’s (1973) study on chess experts suggested that 
inter-individual variation in performance is due to differences in quantity and quality of training 
(learned not innate skill). As a result, they proposed that ten years of deliberate practice is 
necessary for elite performance (Chase & Simon, 1973).  
Proponents of specialization argue that training diversification is not sufficient for long-
term elite success, as it does not allow for optimally designed training loads to maximize 
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physiological and psychological adaptations (Baker et al., 2009). However, while there is robust, 
well-established support for a positive relationship between time spent practicing and level of 
achievement, there is little evidence suggesting this training must be intensive in one sport 
(Baker et al., 2009). Research in athletes has not consistently demonstrated that early, intense 
training is essential for attaining an elite level in all sports, although much of this data is limited 
by a subset of sports, small sample sizes, retrospective design, and exclusion of younger athletes 
(Jayanthi et al., 2013). Findings from a meta-analysis suggest that while deliberate practice has a 
positive association with expert performance, it only explains approximately eighteen percent of 
the variance in the domain of sports (Mcnamara, Hambrick, & Oswald, 2014). Furthermore, Cote 
and colleagues (2007) argued that elite status can be achieved with 10,000 hours of total 
deliberate play and practice time, only 3,000 of which needs to be sport-specific training (i.e., 
specialization). 
Cote et al.’s  (2007) claim is supported by elite athletes’ self-reports, indicating 
considerable engagement in play-like games and participation in multiple different sports during 
the “sampling years” (ages 6-12; Baker et al., 2009). At the collegiate level, NCAA Division 1 
athletes were more likely to diversify before college, wait to specialize until seventeen or 
eighteen years old, and begin sport participation in a sport different from their current one, with 
no correlation between early specialization and the number of college scholarships received 
(Malina 2010; Marek, 2014). At the national and international level, compared to their non-elite 
peers, elite athletes specialized at a later age, had a later age of onset for training and competition 
in their domain sport, passed important career “milestones” (i.e. starting sport, participation in 
first competition, etc.) at a later age, and accumulated almost double the amount of training in 
other sports with similar physiological and movement-perceptual skills to the domain sport 
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(Brenner, 2016; Moesch, Elbe, Hauge, & Wikman, 2011; Gullich & Emirch, 2014; Cobley and 
Baker, 2005). These findings were further supported with longitudinal testing and were 
consistent across sport type. In a sample of German world class and national athletes, there was 
no significant group difference in terms of total training intensity or volume. Only the practice 
amount in other non-domain sports showed a significant success-differentiating effect, with 
athletes who were involved in other sports demonstrating a clear positive progress over the next 
three years, versus a relative decline with exclusive specialization (Gullich & Emrich, 2014). 
However, these findings may not be applicable to sports in which peak performance occurs 
before full physical maturation. For example, studies of gymnasts and figure skaters found a 
significant association between early specialization and elite performance (Law, Cote, & 
Ericsson, 2007; Cote, Lidor et al., 2009).  
In addition to the aforementioned research suggesting early specialization is not necessary 
and potentially detrimental to attaining elite status, preliminary research suggests sampling may 
provide the benefit of “transfer” of fundamental cognitive and motor skills between sports 
(Baker et al., 2009).  Some researchers argue that diversification during early phases of growth 
may stimulate generic physiological and cognitive adaptations, which can lay the groundwork 
for specialized physical and cognitive capacities required for later expertise (Baker & Côté, 
2006). These physiological adaptations may include a more well-rounded set of motor skills, 
training of opposing muscle groups, and increased flexibility patterns, all of which may 
contribute to the development of superior overall athleticism (Myer et al., 2015). Furthermore, 
participation in multiple sports provides varied learning stimuli, allowing for enhanced adaptive 
skills to better asses varying personal or environmental circumstances and constraints (Gullich & 
Emrich, 2014). These theoretical assumptions are supported by the inverse relationship between 
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the number of practice hours needed to attain national team status and the span of one’s early 
sporting experiences, in a sample of Australian athletes (Baker, 2003). The extent of transfer 
may depend on the degree of information processing and/or physical conditioning similarity 
between the sports (Baker et al., 2009). However, all sports include motor skill refinement, 
speed, agility, strength, and endurance to some extent, and there was no difference in the 
success-related effects of training in multiple sports between related and unrelated sports 
(Gullich & Emrich, 2014).  
Development Perspective 
The other part of the specialization debate, and the main focus of the current study, is 
whether sport specialization increases the risk of maladaptive psychological and physical health 
outcomes. Proponents of diversification argue that theories such as Ericsson et al.’s (1993) 
10,000 rule, ignore important developmental, psychosocial, and motivational factors of young 
athletes (Baker & Cote, 2006). Alternative pathways to elite status may optimize affective, 
physical, and social development, necessitating an examination of the costs and benefits of each 
path (Cote, Lidor et al., 2009; DiFiori et al., 2014).  
There are numerous theoretical frameworks illustrating different paths to elite status, besides 
solely specialization. The most prominent model, Cote et al.’s (2007) Developmental Model of 
Sport Participation (DMSP), proposes two distinct pathways to elite performance, sampling and 
early specialization (Cote, Horton et al., 2009). In contrast to specialization, sampling involves 
participation in multiple sports, high amounts of deliberate play, and low amounts of deliberate 
practice. The DSMP does not argue against specialization, but suggests that children can also 
reach elite status via sampling in early childhood, specializing (balanced deliberate play and 
practice and reduced involvement in other sports) between ages thirteen and fifteen, and then 
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investing (high amount of deliberate practice, low amount of deliberate play, and focus on a 
single sport) at age sixteen (Cote, Horton, et al. 2009). Furthermore, specialization in late 
adolescence (high school years, approximately age 15) or after is very common and does not 
seem to be associated with the same risks as specialization at an earlier age (Cote, Horton, et al., 
2009; Wiersma, 2000). However, early specialization (specialization at or before age twelve) has 
been posited to carry significant risks due to its occurrence before puberty. Pre-pubertal athletes 
are still rapidly developing their motor, sensory, cognitive, and emotional/social skills and 
therefore, are less likely to be able to safely and successfully meet the demands inherent in the 
specialization environment (Cote, Lidor et al., 2009; DiFiori et al., 2014; Wiersma, 2000).  
While intense sport participation post-puberty still carries inherent risks, especially in regards to 
injury, athletes in late adolescence are better matched for the demands of sport, possessing the 
necessary cognitive, physical, social and emotional skills to understand the benefits and costs of 
sport specialization, to make an informed, independent decision, and to properly invest in highly 
specialized training when warranted (Cote, Lidor, et al., 2009).  
Early Specialization Measures 
In spite of the prominent claims of increased risks, there is a significant gap in knowledge 
surrounding the effects of early specialization. Many specialization studies have not directly 
assessed athletes’ age at entry into single sport specialization (Post et al., 2017) Other 
specialization studies have been limited in design to allow comparison of specialization groups, 
as the majority of participants reported a similar age of specialization (around age ten; Jayanthi 
et al., 2015). This may be due to a lack of significant difference in the population and/or 
sampling and measurement limitations. Many of the past specialization studies have exclusively 
used elite youth athletes or youth athletes presenting with a sports-related injury at a sports 
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medicine clinic or hospital. Therefore, these studies may be over representing the number of 
early specializers, explaining the narrow range of reported age of entry into sport specialization 
(Jayanthi et al., 2015). Additionally, the most widely used 3-point specialization scale, does not 
take into account individuals who never sampled multiple sports (i.e., instead beginning their 
entry into sport through specialization in one sport), nor does it take into account athletes’ age of 
specialization (Jayanthi et. al, 2015). This measure also lacks factors differentiating between 
specializing in a high-intensity program and a less demanding environment, with the inclusion of 
other non-sport activities, two experiences posited to have very distinct health and behavioral 
outcomes (Wiersma, 2000).  
Due to their prominence and comprehensive nature, the DSMP and Jayanthi et al.’s (2015) 3-
point specialization scale were utilized as the framework for defining early specialization and 
interpreting findings, in the current study (Cote et al., 2007). However, the specialization scale 
was supplemented with further questions regarding factors of athlete’s retrospective sport 
experience and expanded to include individuals who solely participated in one sport throughout 
their entire athletic career. Modifications were made in order to increase the accuracy of 
specialization groupings and minimize the aforementioned methodological limitations of 
previous sport specialization research.  
Psychosocial Health Outcomes of Interest 
Burnout 
One of the major psychological concerns of sport participation, especially early 
specialization, is athlete burnout. Burnout is the multidimensional psychological syndrome of 
reduced sense of athletic accomplishment, sport devaluation, and physical and emotional 
exhaustion (Raedeke, 1997). Reduced sense of athletic accomplishments refers to perceived 
inefficacy and negative evaluations of one’s sport achievements and/or performance. Sport 
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devaluation is negative attitudes and loss of interest towards sport participation and sports in 
general. Exhaustion refers to both psychological and physical fatigue due to the demands of 
training and competition (Raedeke, 1997).  
Multiple theories on antecedents and the development of athlete burnout exist. The most 
prominent burnout theory, Smith’s (1986) cognitive-affective model, suggests that burnout is the 
result of chronic psychosocial stress, a perceived disparity between sport demands and coping 
resources. According to the model, athlete burnout is a consequence of the situational, cognitive, 
physiological, and behavioral components of excessive stress (Smith, 1986). Therefore, the high 
demands of specialization (i.e. high training loads and time requirements) and low coping 
resources (i.e. low social support and autonomy) may contribute to maladaptive physiological 
and psychological responses. In addition to a stress perspective, other models of burnout are 
applicable to the specialization environment. Coakley (1992) proposed that stress may not be the 
cause of burnout, but a symptom. Instead, taking a sociological perspective, he argued that 
burnout resulted from the social organization of high performance sport, in which young athletes 
often develop a unidimensional identity and lack autonomy. These factors can create stress when 
maladaptive situations, such as injury or poor performance, occur (Coakley, 1992).  
 Based on the preceding prominent models of burnout, researchers and medical 
organizations have posited a maladaptive relationship between specialization and burnout due to 
a variety of theoretical components of the specialization experience (i.e. chronic stress, 
overtraining, and excessive coach/parental pressure) (DiFiori et al., 2014; Jayanthi et al. 2013, 
2015, 2017). While many of these factors have previously been associated with high levels of 
burnout, past research did not directly account for specialization. For example, Gould et al. 
(1996) found that elite youth athletes who played and performed at a higher level, outside of the 
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child’s age-group had an increased risk of burnout. Critics of specialization have also conflated 
burnout and drop out or withdrawal, two highly correlated but distinct concepts, as support for 
the theoretical aforementioned maladaptive specialization-burnout relationship (Jayanthi et al., 
2013, 2015, 2017). For example, findings of increased sport attrition in both high-school hockey 
players and elite youth swimmers who began sport participation at an earlier age and engaged in 
higher training volumes than their peers, is widely cited in specialization literature (Wall & Côté, 
2007; Fraser-Thomas et al., 2008; Baker et al., 2009; Jayanthi et al., 2013, 2015, 2017).  
However, besides the indirect relationship between specialization and burnout, minimal data 
exists on the direct relationship between the two variables. One study found that youth athletes 
classified as “specializers” reported higher levels of the burnout dimension emotional 
exhaustion, versus those classified as “samplers” (Strachan et al., 2009). Given the prominent 
claims, lack of empirical support, and significant implications for athlete well-being, further 
research on the relationship between specialization and burnout is warranted, guiding the 
primary research question of the current study.  
Other Psychosocial Health Outcomes 
Sport specialization may be associated with a variety of other maladaptive psychosocial 
health outcomes (i.e. high levels of sport stress, decreased resilience, and low perceived social 
support) due to both the relationship with burnout and inherent contextual factors of the 
specialization experience (Eklund & DeFreese, 2015). As previously mentioned, chronic sport 
stress is a key antecedent of burnout and therefore, is proposed to be related to specialization due 
to similar theoretically inherent factors: high training volume, competitive demands, excessive 
parental/coach pressure, etc. (Gould et al., 1997; Smith, 1986). Similarly, chronic stress and 
other factors of the specialization environment may cause decreased perceived resources and/or 
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deplete an individual’s ability to cope, subsequently, decreasing psychological resilience (Sarkar 
& Fletcher, 2014). Finally, the intense and high volume of training inherent in early 
specialization may interfere with one’s ability to participate in other activities and interfere with 
normal social relationships, leading to the development of a unidimensional identity and/or 
“social isolation” (Coakley, 1992; Wiersma, 2000). Highly specialized youth athletes may 
become overly dependent on their parents and coaches, relying on them for a sense of purpose 
and structure, potentially creating an unhealthy perception of relationships with adult figures 
(Malina, 2010). In contrast, sampling multiple sports exposes youth to different social 
interactions with peers and adults, fostering the development and adaptation of emotional and 
self-regulation skills (Cote, Lidor et al., 2009). Wright and Cote (2003) found that diversification 
during childhood cultivated leadership skills and positive peer relationships in collegiate athletes. 
In addition, in longitudinal studies, youth who sample many activities report higher personal and 
social outcome measures, including well-being and positive peer relationships, versus those who 
specialize (Cote, Lidor et al., 2009). Overall, empirical support for the purposed positive 
relationship between specialization and maladaptive psychological outcomes is limited. In 
addition, extant research has found mixed results, with specialization associated with both 
maladaptive (higher psychological needs dissatisfaction) and adaptive psychological outcomes 
(intrinsic motivation to know), warranting further research (McFadden et al., 2016; Russell & 
Symonds, 2015).  One direction for future research is an examination of potential mediating 
factors in the relationship between specialization and psychological outcomes, such as athletes’ 
reason(s) for specialization.  
Theoretical Frameworks for Specialization Decisions 
Sport Commitment Theory 
EXPLORING EARLY SPORT SPECIALIZATION   26 
 
 Schmidt and Stein’s (1991) sport commitment theory is a theoretical model explaining 
sport enjoyment, burnout, and dropout, based on social exchange theory. Based on Kelley’s (1983) 
model of love and commitment in close relationships, sport commitment theory distinguishes 
between positive “pulls” and non-positive “pushes” (as cited by Schmidt & Stein, 1991). 
Commitment is defined as membership stability, with stable factors (positive, negative, or a 
combination of both) serving as antecedents. Building on and translating Rusbult’s (1980) 
investment model to the competitive sport context, Schmidt and Stein (1991) predicted continued 
sport participation (commitment) by satisfaction, alternatives, and investments (as cited by 
Schmidt & Stein, 1991). Satisfaction refers to perceived rewards minus costs, alternatives to the 
perceived availability of other attractive opportunities, and investments to resources an individual 
has put into the event which cannot be recovered if dropout occurs. Sport commitment theory 
suggests that athletes who continue high sport commitment for reasons other than enjoyment are 
vulnerable to burnout. These individuals experience decreasing rewards and satisfaction in their 
sport experience (e.g., loss of major competition), increasing costs and investments (e.g., increased 
training volume and financial cost), but low attractive alternatives (e.g., non-sport related 
activities). Due to the lack of attractive alternatives, theoretically an individual may increase 
investment when costs are increasing in an attempt to increase rewards, leading to a cycle of 
burnout and entrapment. In contrast, individuals may also be highly committed to sport for reasons 
of enjoyment (high/increasing rewards, satisfaction, and investments, but low costs and attractive 
alternatives). Finally, the model predicts that athletes may drop out of sport (decreasing 
investments) due to a lack of enjoyment or decreasing satisfaction, in combination with high or 
increasing attractive alternatives (Schmidt & Stein, 1991). 
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Raedeke (1997) built on Schmidt and Stein’s (1991) sport commitment theory, by adding 
Coakley’s (1992) conception of autonomy and unidimensional identity, and Scanlan, Carpenter, 
Schmidt, Simons, and Keeler’s (1993) concept of social constraints (social expectations that create 
feelings of obligation) to the model, in order to predict burnout (as cited by Raedeke, 1997). He 
proposed that athletes may be committed to sport for either reasons of sport attraction (want to be 
involved) or entrapment (have to be involved). Utilizing cluster analysis based on the theoretical 
components of sport commitment and entrapment, Raedeke (1997) was able to explain 59% of the 
variance in the burnout dimensions, in a sample of adolescent swimmers. The four emergent 
profiles (enthusiastic, malcontented, obligated, and indifferent) largely supported both Schmidt 
and Stein’s (1991) and Coakley’s (1992) theories, and low perceived control and high social 
constraints were the most salient sources of entrapment. However, identity and investment 
received only modest support, and attractive alternatives was not supported as a factor contributing 
to differences in burnout. The findings suggest that the relationship between theoretical 
components of commitment and burnout may be dependent on the individual’s stage of burnout 
(i.e. currently experiencing high levels or already burned out). In addition, a truly low commitment 
group was not found. This finding is likely due to the use of current athletes as the study sample, 
since the model predicts these individuals would have already dropped out of sports. Replication 
of Raedeke’s (1997) findings in different populations, such as highly specialized athletes, is 
needed.  
Self-Determination Theory 
Since specialization is characterized by high amounts of “deliberate practice,” activities that 
are not inherently enjoyable, a lack of intrinsic motivation or amotivation is a prominent 
psychological concern. According to Ryan and Deci’s (2000) self-determination theory (SDT), 
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there is a continuum of self-determined motivation with intrinsic motivation and amotivation on 
opposing ends. Intrinsic motivation is the most self-determined form of motivation, referring to 
performing an activity for the inherent interest, enjoyment, and satisfaction with the activity 
itself. In contrast, amotivation refers to a lack of motivation and valuing of the activity, feelings 
of incompetence, and perceived lack of control. Different types of extrinsic motivation 
(performing an activity to attain a separate, external reward) with differing degrees of self-
motivation, lie along the middle of the continuum. SDT posits that the nature of one’s motivation 
(i.e. the degree of self-determination) impacts both psychological (i.e. burnout) and behavioral 
(i.e. dropout) outcomes. For example, intrinsic motivation is proposed to be more adaptive in 
promoting persistence despite failures/challenges and sport commitment, and for overall 
psychological health, due to the promotion of competence, self-determination, and subsequently, 
engagement in an activity (Pelletier, Fortier, Vallerand, & Briere, 2001; Ryan & Deci, 2000). 
Gould et al. (1996) found that early specialization and highly structured training were associated 
with lower levels of athlete intrinsic motivation and increased burnout and dropout. In addition, 
Henry, Crocker, and Hodges (2014) found a negative relationship between the number of years 
adolescent athletes participated in a specialized soccer academy and self-determined motivation 
for soccer. In contrast, “deliberate play” (a characteristic of sampling) potentially stimulates 
intrinsic motivation (Baker et al., 2009). However, a recent study found that young adults who 
specialized in a single youth sport reported higher intrinsic motivation to know (the desire to 
learn new skills), versus those who sampled multiple youth sports (Russell & Symonds, 2015). 
While another study found that specialization status did not have a significant effect on sport 
motivation (Russell, Dodd, & Lee, 2017). The mixed findings suggest deliberate practice may 
not be inherently maladaptive for an athlete’s sport motivation. Therefore, further research on the 
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specialization-motivation relationship and potential mediating factors is warranted, especially 
given the detrimental effects of the posited psychological and behavioral outcomes (i.e. burnout 
and sport attrition, respectively).  
Self-determination theory further posits that the three psychological needs of autonomy, 
competence, and relatedness influence motivation. Autonomy refers to feelings of personal 
choice and control, competence to feelings of self-efficacy, and relatedness to feelings of 
belonging and connection to others. These psychological needs are impacted by the social 
environment (e.g., coach-athlete relationship) and therefore, are potentially impeded by factors 
characteristic of the specialization environment (i.e. limited peer interaction and high 
expectations) (Ryan & Deci, 2000; Cote, Horton et al., 2009; Cote, Lidor et al., 2009). For 
example, Padaki et al. (2017) found that extrinsic influences are prevalent in specialized athletes, 
with 22% of single-sport athletes reporting being told not to participate in other sports by a 
coach, versus only 8% of multi-sport athletes. Additionally, McFadden et al. (2016) found that 
early youth hockey specializers reported higher psychological needs dissatisfaction (perceived 
inadequacy of autonomy, competence, and relatedness) compared to recreational athletes, 
positively predicting mental illness (i.e. depression) and negatively predicting mental health (i.e. 
emotional, psychological, and social well-being).  
Combining SDT with the aforementioned sport commitment theory, Weiss and Weiss (2003) 
compared the three commitment profile groups’ (attracted, entrapped, and low commitment) 
motivational orientation, in addition to a variety of other factors including: social support, social 
constraints, and training behaviors (Ryan & Deci, 2000; Schmidt & Stein, 1991). In a sample of 
young elite gymnasts, the researchers found “attracted” and “entrapped” profiles similar to those 
posited by Schmidt and Stein (1991). In line with SDT and the research hypotheses, attracted 
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gymnasts demonstrated the lowest levels of amotivation, and entrapped gymnasts the highest 
levels. However, contrary to predictions, but consistent with other research on competitive 
athletes, both attracted and entrapped gymnasts reported similar levels of extrinsic motivation. 
Finally, a novel “vulnerable” (to athlete burnout) group was found, which reported moderate 
levels of all commitment variables, except for high levels of investment. This group was more 
extrinsically motivated than the other groups and internalized extrinsic motives, creating feelings 
of obligation to continue participation. The researchers suggest that the vulnerable group is at a 
critical transition period, in which dependent on changes in their sport environment and 
experience, they may have potential to move to either the attracted or entrapped profile (Weiss & 
Weiss, 2003).  
In line with sport commitment theory, SDT, and the preceding findings, in an unpublished 
pilot study we found that specialized sport environments may not be inherently psychologically 
maladaptive, as there were limited group differences in psychological outcomes between 
specialization groups: low (n = 46, 30.7%), moderate (n = 60, 40.0%), and high (n = 44, 29.3%) 
(Waldron & DeFreese, in review). Instead, the relationship between specialization and 
psychological health outcomes may be dependent on athletes’ perceptions of multiple factors, 
such as their reason for specialization. In the pilot study, athletes who reported more adaptive 
factors (i.e. intrinsically motivating and theoretically consistent with high commitment) as the 
reason for specialization also demonstrated adaptive psychological outcomes. For example, 
athletes who cited the pursuit of athletic excellence as a reason for specialization (n = 34, 52.3%) 
reported decreased mean levels of reduced accomplishment (M = 1.94, SD = .65) and sport stress 
(M = 2.15, SD = .64), and increased athlete engagement (M = 4.38, SD = .46), current intrinsic 
motivation for exercise (M = 6.12, SD = .76), and psychological resilience (M = 4.12, SD = .50), 
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compared to other specializers. While supported by theory, these findings were exploratory in 
nature and limited by a small sample (n = 65), warranting further examination. Therefore, the 
current study utilized sport commitment theory, in combination with SDT, as a framework to 
guide the examination of the impact of athlete’s reason(s) for specialization on psychological and 
behavioral outcomes (Ryan & Deci, 2000; Schmidt & Stein, 1991).  
Physical Health Outcomes of Interest 
Injury Risk 
 One of the most prominent concerns and subsequently, well supported claims is the 
maladaptive association between specialization and increased risk of injuries, especially overuse 
injuries. Overuse injuries are diagnosis attributed to a gradual onset without a specific traumatic 
event, and are often classified as “serious” if sport participation is limited for one month or 
longer (Jayanthi et al., 2015). One of the most prominent injury risk factors inherent in sport 
specialization is the high training volume and subsequent, increased exposure. In a sample of 
high school athletes in a wide range of sports, a linear relationship between exposure and risk of 
injury was found, with significantly elevated risk and higher reported levels of previous injury 
when training volume exceeded sixteen hours per week (Rose, Emery, & Meeuwisse, 2008; Post 
et al., 2017). Additionally, high school athletes who did not take at least one sport season off had 
an increased risk of sustaining an injury, independent of their classification as a single or 
multisport athlete (Loud et al., 2005). Eight months has been commonly proposed as a cap for 
sport participation per year, based on Olsen, Fleisig, Dun, Loftice, and Andrews’ (2006) findings 
that baseball pitchers were over five times as likely to sustain an arm injury when they exceeded 
this recommendation. In addition, athletes from a variety of sports were more likely to report a 
history of knee or hip injuries of any type, various overuse injuries, and concussions when 
participation exceeded eight months (Bell et al., 2016; Post et al., 2017). Athletes who reported a 
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previous injury history on average participated in organized sports for more hours per week and 
their primary sport for more months of the year when compared with peers without an injury 
history, even when controlling for age and gender (Post et al., 2017). Other training volume risks 
include participating in organized sports for more hours per week than one’s age, and exceeding 
a 2:1 ratio of weekly hours of organized sport activity to free play (Jayanthi et al., 2015; Post et 
al., 2017).  
While retrospective studies limit the ability to control for the effect of high training volumes, 
theoretical and empirical data research suggest that specialization is an independent risk factor 
for injury (Reider, 2017; Jayanthi et al., 2015; Pasulka, Jayanthi, McCann, Dugas, & LaBella, 
2017; McGuine et al., 2017). Research utilizing a specialization scale illustrates a positive dose-
dependent effect of the degree of specialization and risk of injury, especially serious overuse 
injury, even when controlling for age and time spent in organized sport activity (Myer et al., 
2015; Post et al., 2017; Jayanthi et al., 2015; Pasulka et al., 2017). In addition, a prospective 
study found that both moderate and highly specialized athletes had a higher incidence of lower-
extremity injuries (50% and 85%, respectively) than low or non-specialized athletes, even when 
controlling for sex, age, sport, competition volume, and injury history (McGuine et al., 2017).  
Other risk factors inherent in sport specialization include repetitive physiological stress, 
higher competitive demands, higher level competition, decreased age-appropriate unstructured 
free play, and early development of technical skills (Myer et al., 2015). Due to the focus on a 
single sport, specialization training often involves repetition of specific movement patterns, 
resulting in a lack of diversity in adopted neuromuscular patterns, imbalances in muscle strength 
and flexibility, and repetitive loading of the same structures, all of which increase one’s risk of 
injury (DiFori et al., 2014; Bell et al., 2016; Jayanthi et al., 2015). Fractures to the developing 
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spine and/or growth plates is a major concern with youth athletes who repetitively undergo 
excessive rotational forces, such as in pitching, swimming, or golfing (Marek, 2014). 
Retrospective studies have found that athletes who specialize in one sport report higher injury 
rates versus their multisport peers (1.5 time greater odds for junior tennis players, and 1.5 to 4-
fold increase of anterior and chronic knee pain in female athletes) (Jayanthi et al., 2011; Hall et 
al., 2015). However, mixed results have been found in regards to acute injury, with some studies 
finding no association and others demonstrating a dose-dependent effect of similar magnitude to 
overuse injuries (Jayanthi et al., 2015; McGuine et al., 2017; Post et al., 2016).  
Early specialization (high intensity, year-round training in a single sport at or before age 12) 
may carry even greater risks, above and beyond specialization, due to the immature skeleton and 
developing body (Cote, Horton et al., 2009; Wiersma, 2000). During critical periods of 
development, joints and connective tissue are tight and inflexible, due to slower growth rates 
relative to bone, hindering their ability to resist this excess stress (Dalton, 1992). In addition, 
during these rapid growth periods, muscle and tendon lengthening often exceeds the rate of 
muscle hypertrophy. As a result, muscles have to increase their force production by about thirty 
percent to produce movement, subsequently, increasing the force transferred to tendons. 
Together these biomechanical principles suggest that repetitive, intense activity multiplies the 
baseline injury risk of pre-pubertal athletes (younger than age twelve) (Smucny, Parikh, & 
Pandya, 2015). There are even overuse injuries that almost exclusively occur in children, such as 
traction apophysitis at the tibial tuberosity and medial epicondyle of the elbow, in which 
excessive force causes the muscle to pull the growth plate out of place (Marek, 2014).  
The link between specialization and risk of injury may be moderated by different factors, 
including sport type and gender. In a hospital-based cohort, participants from individual sports 
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presented with higher rates of overuse injuries (43 versus 32%) and serious overuse injuries (17 
versus 11%), but almost half the prevalence of acute injuries (17 versus 30%), when compared to 
team sport athletes (Jayanthi et al., 2017). This may be partly attributable to the highly technical 
nature of individual sports, requiring a high degree of sport-specific skills and repetitive loading 
of the same body part, and subsequently, increased rate of specialization. . In addition, 
specializers in individual sports often report specializing at a younger age and higher average 
training volumes than specializers in team sports (Pasulka et al., 2017). These findings suggest 
that sport type influences both injury type and degree of specialization and therefore, when not 
controlled for, findings may overestimate the association between injury and specialization for 
some sports and underestimate it for others (Jayanthi et al., 2015).  
Research has also suggested there may be a gender difference in injury rates, with girls 
presenting with higher rates of overuse injuries than males (Schroeder et al., 2015). Part of this 
effect may be due to the higher rate of participation in individual sports, which have been shown 
to have increased overuse injury rates, than males (Pasulka et al., 2017). However, in a hospital-
based cohort, females showed a dose-dependent effect between degree of specialization and 
serious overuse injury rates, whereas males demonstrated a negative relationship between the 
two variables (Jayanthi et al., 2017). In addition, despite their increased rate of high 
specialization, female athletes did not have an increased incidence of lower-extremity injuries 
compared to male athletes in sex-equivalent sports (McGuine et al., 2017). Other proposed risk 
factors for girls are earlier maturation and involvement in sports with higher risks of eating 
disorders, such as figure skating or gymnastics, as early sport specialization has been proposed as 
an independent risk factor for the female athlete triad (energy availability, menstrual cycle 
function, and bone mineral density) (Blagrove, Bruinvels, & Read, 2017; Wiersma, 2000).  
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Finally, specialization may be associated with an increased risk of injury due to the potential 
interaction between burnout and injury (Brenner, 2007). Similar to Smith’s (1986) cognitive-
affective model, Williams and Andersen (1998) suggest a positive relationship exists between 
the severity of an athlete’s stress response (cognitive appraisal of psychosocial variables and 
physiological and attentional changes) to a demanding situation, and his/her probability of injury 
(as cited by Williams, & Scherzer, 2015). Therefore, the combination of high demands (e.g. high 
training load) and low coping resources (e.g. low social support) of sport specialization, may 
contribute to both maladaptive physiological and psychological responses (i.e. injury and 
burnout, respectively). In addition, research has illustrated a positive relationship between injury 
and burnout, with currently injured athletes reporting higher burnout scores on the dimension of 
emotional and physical exhaustion, and higher global burnout scores for athletes who have 
sustained at least one athletic injury versus those who have not (Hughes, 2014). This relationship 
could be due to the demands of rehabilitation programs, a loss of identity with the team, and/or 
perceived pressure or expectations to play while injured (Grylls & Spittle, 2008; Cresswell & 
Eklund, 2006). However, currently injured athletes have also reported lower global burnout 
scores versus their uninjured teammates, especially on the dimension of exhaustion, as injury 
may provide a break from intensive sport involvement (Grylls & Spittle, 2008). The number of 
injuries may have an effect on the relationship between injury and burnout, with a possible 
cumulative effect of multiple injuries, especially on the dimension of reduced sense of sport 
accomplishment (Grylls & Spittle, 2008; Cresswell & Eklund, 2006). However, this effect has 
not been consistently found and may be dependent on the injuries being located on the same 
body segment (Hughes, 2014). Due to the current study’s focus on the relationship between early 
specialization and burnout, the relationship between early specialization and injury risk, and 
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burnout and injury will be examined. In addition, the role of sport type and gender as moderating 
factors, the difference in injury risk based on mechanism of injury, and current training volume 
recommendations will also be assessed. 
Other Long-term Physical Health Outcomes 
Specialization has also been associated with the maladaptive long-term physical health 
outcomes of organized sport attrition and decreased physical activity. Around seventy percent of 
children drop out of organized sports by age thirteen, citing lack of fun and performance pressure 
as two of the top reasons (Brenner, 2016; Myer et al., 2015). Youth sport attrition is concerning 
given the positive relationship between youth sport participation and both adult leisure-time 
physical activity and sports participation (Russell & Symonds, 2015). Both high-school hockey 
players and elite youth swimmers who dropped out of sport, began sport participation at an 
earlier age and engaged in higher training volumes than their peers who continued (Wall & Côté, 
2007; Fraser-Thomas et al., 2008). Furthermore, early specializers were less likely to participate 
in organized sports as adults, while sampling was positively associated with long-term sport 
participation (Russell & Symonds, 2015; Baker et al., 2009).  
A variety of factors have been proposed to explain the positive relationship between 
specialization and sport attrition, including: decreased intrinsic motivation and enjoyment, 
increased stress, performance pressure, and expectations, high training volumes, limited peer 
interaction, competing at higher levels, injury, and decreased participation in other activities and 
unstructured free play (Cote, Lidor, et al., 2009; Cote, Horton et al., 2009; Fraser-Thomas et al., 
2008; Gould, 1996; Wiersma, 2000). Additionally, some athletes may be forced to withdrawal 
from competitive sport at an earlier age due to not making or being cut from teams. These 
athletes could potentially develop into elite level athletes with growth, maturation, and training, 
especially given that performance at one age in childhood has been shown to be an unreliable 
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predictor of later performance in young adulthood (Cote, Lidor et al., 2009; Gullich & Emrich, 
2014; Wiersma, 2000). Finally, early intrinsically motivating behaviors characteristic of 
sampling (i.e. “deliberate play”) may increase one’s motivation and willingness to engage in 
more externally controlled activities (i.e. deliberate practice), over time. In addition, sampling 
various sports increases the likelihood of finding a functional match between the sport and the 
athlete, subsequently increasing engagement and commitment. A larger percentage of world 
class German athletes self-reported changing their main sport throughout their career when 
compared to less successful athletes (Gullich & Emrich, 2014). While withdrawal for 
involvement in a different preferred activity is normal, it is concerning for one’s mental and 
physical health when the reasons for withdrawal are negative and a result of the sport 
environment/system (i.e. lack of enjoyment, excessive stress and performance pressure, and 
injury due to high training loads) (Wiersma, 2000).  
Sampling is also associated with physical activity in adulthood (Cote, Lidor et al, 2009). 
While results are somewhat mixed, early specialization may hinder later physical activity due to 
the lack of requisite fundamental motor skills (Russell & Symonds, 2015; Russell et al., 2017). 
Additionally, deliberate play may foster long-term motivation for sport/physical activity via 
creating a “mastery” or “task” environment in which progress is valued over performance (Cote, 
Lidor et al., 2009). Despite the significant individual and societal implications, limited research 
on long-term health outcomes (i.e. later in life physical activity levels) exists. 
Pilot Data 
The aforementioned unpublished pilot study, Sport Specialization and Current Physical 
and Psychosocial Health of College Students (Waldron & DeFreese, in review), is similar in scope 
and utilized similar sampling (i.e. convenience sample of college aged individuals), measures (i.e. 
burnout, sport motivation, perceived sport stress, intrinsic motivation for physical activity, and 
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resilience), and methodology (i.e. online survey), as the current study. Findings support an indirect 
relationship between specialization and maladaptive health outcomes, with statistically significant 
bivariate correlations among study variables, of expected magnitude and direction. However, a 
direct relationship was only partially supported, as there were minimal significant group 
differences between specialization groups: low (n = 46, 30.7%), moderate (n = 60, 40.0%), and 
high (n = 44, 29.3%).  
Nevertheless, significant group differences were found in regards to reduced 
accomplishment (a dimension of athlete burnout) and integrated motivation. Highly specialized 
athletes reported significantly lower average levels of reduced accomplishment compared to the 
moderate specialization group, F (2, 147) = 3.12, p < .05, 𝜂2= .04. While contradictory to research 
hypotheses, this finding may be due to increased perceived competency and self-confidence in 
one’s athletic abilities, resulting from the emphasis of deliberate practice inherent in highly 
specialized environments (Macphail & Kirk, 2006). However, the results may also be attributed to 
actual greater sport achievements by high specializers. The latter would support the performance 
perspective of specialization and contradict anecdotal evidence by collegiate, national, and 
international elite athletes, warranting further research (Ericsson et al., 1993; Brenner, 2016; 
Gullich & Emrich, 2014; Malina, 2010). Additionally, highly specialized athletes reported 
significantly higher average levels of integrated motivation compared to the low/non-specialized 
group, F (2, 147) = 4.33, p < .05, 𝜂2= .06. According to Ryan and Deci (2000), integrated 
motivation is the most autonomous form of extrinsic motivation, as behaviors and goals are 
assimilated into one’s identity. This finding suggests that their role as an athlete is central to highly 
specialized athletes’ self-conception, potentially representing a limited or unidimensional identity. 
A unidimensional identity could be maladaptive in the case of injury or poor performance, 
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warranting further research (Coakley, 1992). Together, the aforementioned findings, in addition to 
the lack of significant group differences for other psychological outcomes, suggest that the 
specialization environment may not be inherently psychologically maladaptive, but dependent on 
the individual athlete’s experience and perceptions. This idea merits continued investigation. 
The lack of significant group differences may also be explained by the small number of 
early specializers (n = 10, 6.7%), due to the use of convenience sampling, the small percentage 
of early specializers in the general population, and/or the previously mentioned limitations of 
measures of specialization (Jayanthi et al., 2015). Grouping athletes based on their perceptions of 
key factors in the sport environment (i.e. autonomy, relatedness, and perceived costs and 
rewards) and accounting for specialization status, may be a more effective method of comparison 
than the commonly used 3-point scale (Jayanthi et al., 2015). The utility of the aforementioned 
classification method was partially supported by the findings in regards to reasons for 
specialization, as athletes who cited more intrinsic and positive reasons for specialization, such 
as the pursuit of athletic excellence (n = 34, 52.3%), reported more positive health outcomes (i.e. 
reduced sport stress and increased resilience). In contrast, those who cited extrinsic and 
potentially negative reasons, such as time demands (n = 40, 61.5%), reported more negative 
psychological outcomes (i.e. higher global burnout levels and decreased intrinsic motivation for 
physical activity). While in line with previously mentioned theoretical frameworks, the reasons 
for specialization were more exploratory in nature,  limited by a small sample of individuals (n = 
46, 30.67%) and requiring more nuanced choices based on theory and empirical evidence (Ryan 
& Deci, 2000). Overall, both the findings and limitations of the pilot study informed the scope of 
the current study, emphasizing the gap in knowledge surrounding early specialization and 
potential moderating factors in the specialization-psychological outcomes relationships.  
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Conclusion 
Despite the growing interest in sport specialization and vast theoretical support, empirical 
support is lacking, especially in regards to psychological health outcomes and the unique effects 
of early specialization. Answers to these gaps in knowledge and a better understanding of the 
costs and benefits of early sport specialization could aid in the development of recommendations, 
guidelines, and interventions to help clinicians prevent maladaptive psychological outcomes and 
treat overuse injuries, educate parents, athletes, and coaches, and inform sport governing bodies’ 
policies (Wiersma, 2000). With estimates of over twenty million youth athletes classified as 
highly specialized in the US, proper implementation of training protocols and appropriate rest 
periods could prevent over two million potential injuries and save approximately two and a half 
billion dollars per year (Post et al., 2017; Andrews, 2010). In addition, even minor youth injuries 
increase the risk of future, more severe injuries later in adolescence and into adulthood, and can 
lead to maladaptive psychological and physical health outcomes including: depression, low self-
esteem, fear, burnout, sport attrition, and decreased physical activity (Hughes, 2014; Butcher, 
Lindner, & Johns, 2002; Andrew et al., 2014). Furthermore, if the proposed risks are supported 
empirically, promoting specialization raises potential ethical concerns as about 98% of youth 
athletes will never reach elite status (Wiersma, 2000). Consequently one must ask, is it ethical to 
put youth athletes at risk of both maladaptive short-term and long-term psychological and 
physical health outcomes, if only 2% will reap the posited performance benefits? More research 
is certainly needed to aid in answering this broad, ethical question. Therefore, the purpose of this 
study was to fill in the current gaps in knowledge surrounding early specialization by examining 
the relationship between young adults' retrospective sport specialization and past and present 
psychosocial (i.e. burnout, perceived sport stress, sport motivation, perceived social support, and 
resilience) and physical (i.e. injury risk, sport participation, and physical activity level) health 
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outcomes. Reasons for specialization were also explored as potential mediators of the links 
between specialization status and study psychosocial and physical health outcomes of interest.  
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Chapter 3 
 A retrospective, cross-sectional study design was utilized in order to collect participants’ 
self-reported specialization status and both retroactive and current physical and psychosocial 
health. The seven questionnaires utilized to measure study variables were the Athlete Burnout 
Questionnaire (ABQ), Behavioral Regulation Scale Questionnaire (BRSQ), Perceived Stress 
Scale (PSS-4), Social Support Questionnaire (SSQ), International Physical Activity 
Questionnaire (IPAQ), Intrinsic Motivation Inventory (IMI), and Connor-Davidson Resilience 
Scale (CD-RISC). The specific study procedures are outlined below. We examined the 
relationship between athlete specialization status and both retroactive and current, long-term 
health outcomes.  
Participants 
Data was collected from two-hundred and forty-three college aged individuals between 
the ages of 18-23 years old (Mage = 19.83, SD = 1.13 years). The sample was split between early 
specializers (specialized in one sport at or before age twelve; n = 67), late specializers 
(specialized in one sport after age twelve; n = 91), and samplers (never specialized in one sport; 
n = 85). The researchers recruited from a pool of approximately 18,000 undergraduates at one 
large southeastern university, in addition to recruiting via social media and fliers to those in the 
local community not currently affiliated with the university as a student. In order to have been 
included in this study, a participant must be between the ages of 18 and 23 and completed at least 
one full season of competitive sport in high school. Individuals who had previously participated 
in the pilot study Sport Specialization and Current Physical and Psychosocial Health (IRB #17-
1093) were excluded.  
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Instrumentation 
Participants completed an online questionnaire assessing study variables including: 
demographics, and both retroactive and current psychological (i.e. burnout, sport motivation, 
perceived sport stress, social support, intrinsic motivation for physical activity, and resilience) 
and physical (i.e. number and type of injury, and current organized sport participation and 
physical activity levels) health measures.  
 The retrospective prompt and all succeeding measures (discussed below) were recently 
used with a similar sample of young adult athletes in the aforementioned pilot study, Sport 
Specialization and Current Physical and Psychosocial Health (Waldron & DeFreese, in review). 
All pilot study measures demonstrated adequate internal consistency reliability, with Cronbach’s 
alpha scores of .70 or higher. Additionally, bivariate correlations were of expected magnitude 
and direction for related psychological study variables (i.e. burnout and sport stress). However, 
measurement limitations in regards to specialization classification, especially early 
specialization, demonstrated the need for a more nuanced measure of specialization beyond 
Jayanthi et al.’s (2015) 3-point scale (adaptation to this measure, utilized in current study, 
discussed below).  
Demographics. Participants were asked to self-report their age, gender, ethnicity, race, school, 
high school sport participation (sport type, specific sport(s), and total number of seasons), current 
organized sport participation level (recreational, club, or varsity), and years playing their current 
sport or age and reason for quitting sport, if applicable. 
Retrospective. Participants were asked to self-report their high school sport participation, 
including the degree of specialization. Self-reported retrospective perceptions of American high 
school athlete burnout, sport motivation, sport-related stress, and past injury history, were also 
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utilized. Participants were primed via a two-minute reflection of their final season of American 
high school sport, before beginning the assessment (Mosewich, Crocker, Kowalski, & DeLongis, 
2013; Reis et al., 2015). All retrospective questions were in reference to the participant’s final 
high school sport season.  
Sport Specialization 
 Sport specialization was measured using a modified version of Jayanthi et al.’s (2015) 3-
point scale, based on the definition of specialization as year-round intensive training in a single 
sport, at the exclusion of other sports. Participants responded to three questions, “Did you quit 
other sports to focus on one sport OR only play one sport throughout your entire athletic 
career?”, “Did you train more than eight months out of the year in a single sport?”, and “Did you 
consider your primary sport more important than other sports?” A response of “yes” was coded 
as a one, and “no” was coded as zero. If the sum of the three questions was three, participants 
were classified as a high specializer, moderate for a score of two, and low for a score of zero or 
one. Early specialization was classified as a response of twelve or less to the question “At what 
age did you quit other sports to focus on one sport OR start playing your domain sport?”, based 
on Cote et al.’s (2007) Developmental Model of Sport Participation. Participants were also asked 
their reason(s) for specialization by selecting all that apply from twenty choices related to 
perceived alternatives, personal investment, social constraints, enjoyment, autonomy, identity, 
and costs and rewards. For example, reasons included “lack of enjoyment of other sports”, 
“investment of significant amounts of time, energy, and/or money into domain sport,” “did not 
want to disappoint others by quitting,” personal enjoyment of domain sport”, “I had little 
influence in the decision,” “participating in my domain sport was part of who I was”, “time, 
physical, and/or financial demands of multi-sport participation were too high,” and “other.” The 
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reasons chosen were based on sport commitment theory and findings from previous studies on 
common reasons for sport participation (Fraser-Thomas et al., 2008; Schmidt & Stein, 1991; 
Weiss & Weiss, 2003).  
Participants also responded to multiple questions regarding a range of factors that are 
characteristic of the specialization environment. Participants self-reported their age of entry into 
organized sports, number of different sports they participated in, and if applicable, their current 
participation status in regards to their domain sport (not participating, recreational, club, or 
varsity). Finally, participants reported their average number of hours of free, unstructured 
play/physical activity, structured, organized sport activity, sports-related training, and non-sports 
related activities, per week. For the aforementioned variables, participants reported average 
amounts for 4 time points: 6-12, 13-15, 16-18, and 19-23, based on Cote et al.’s (2007) DMSP. 
Athlete Burnout 
This study utilized the most universal measure of global athlete burnout, Raedeke and 
Smith’s (2001) fifteen item Athlete Burnout Questionnaire (ABQ). The ABQ covers the three 
domains of burnout: reduced sense of accomplishment, physical and emotional exhaustion, and 
sport devaluation. Each subscale has five items, including “I accomplished many worthwhile 
things in my sport,” “I felt overly tired from my sport participation,” and “I was not into sport 
like I used to be,” respectively. Participants’ self-report their perceptions utilizing five point 
Likert scales, ranging from 1 (Almost Never) to 5 (Almost Always). A global burnout score, 
ranging from one to five, is computed by averaging the three subscales. The ABQ has been 
shown to be reliable and have good construct validity in multiple athlete populations (Raedeke & 
Smith, 2001, 2009). Internal consistency reliability of scores in the current study was α = .92. 
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Self-Determined Sport Motivation 
Sport motivation was measured using Lonsdale, Hodge, and Rose’s (2008) twenty-four 
item Behavioral Regulation in Sport Questionnaire (BRSQ).The BRSQ contains six subscales 
measuring intrinsic motivation, autonomous extrinsic motivation (integrated and identified 
regulation), controlled motivation (external and introjected motivation), and amotivation, based 
on Ryan and Deci’s (2000) self-determination theory (SDT).  In the current study, participants 
responded to the item stem “I participated in my sport…” utilizing a seven-point Likert scale, 
ranging from 1 (Not at all True) to 7 (Very True). The BRSQ was designed specifically for use 
with competitive sport participants and has shown to be both valid and reliable with elite and 
non-elite athlete populations (Lonsdale et al., 2008). Internal consistency reliability of scores in 
the current study was α = .80. 
Sport-related Stress 
A four-item, short version of Cohen, Kamarch, and Mermelstein’s (1983) Perceived 
Stress Scale (PSS-4) was utilized to measure sport-related stress. The PSS is a global measure of 
stress, examining participants’ perceptions of control, overload, and predictability. In this study, 
the PSS-4 was contextualized to measure sport stress by having participants rate how often they 
experienced stressful situations in their final American high school sport season on a five-point 
Likert scale, ranging from 1 (Never) to 5 (Very Often). Example items include: “How often did 
you feel that you were unable to control the important things in sport?” and “How often did you 
feel things were going your way in sport?” The average of all four items was computed to obtain 
a global perceived stress score, with questions two and three reverse scored. The PSS has 
demonstrated adequate validity and reliability for use in collegiate athletic populations, with 
scores positively associated with athlete burnout scores (DeFreese & Smith, 2014; Raedeke & 
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Smith, 2001). Despite a slightly lower internal reliability than the full-length questionnaire, the 
PSS-4 has also been found to be both reliable and valid, and is better suited for short assessments 
(Cohen & Williamson, 1988). Internal consistency reliability of scores in the current study was α 
= .81. 
Perceived Social Support 
Perceived social support was measured using a modified version of Sarason, Sarason, 
Shearin, and Pierce’s (1987) Social Support Questionnaire (SSQ). The SSQ is designed to 
measure perceptions and satisfaction with overall social support. Each question asks participants, 
in general, how satisfied they are with the social support people in their life provide, using a five 
point Likert scale, ranging from 1 (Very Dissatisfied) to 5 (Very Satisfied).  Example items 
include: “When you were upset and needed to be comforted.” Overall perceived social support 
scores were calculated using the mean of the Likert ratings for all six questions. The SSQ has 
been shown to possess acceptable internal consistency validity and reliability for use in 
collegiate athlete populations (DeFreese & Smith, 2013). Internal consistency reliability of 
scores in the current study was α = .91. 
Past Injury History 
Past injury history was measured using participants’ self-reported number of total sports-
related injuries and a variety of questions regarding the participant’s most severe (in terms of 
participation days missed and effects on daily living) injury. Injury type was classified as 
“ACL/knee injury”, “ankle ligament strains”, “back injury”, “concussion”, shoulder injury”, 
“tennis/golf elbow”, “tendinitis”, “wrist ligament strain”, or “other.” Participants’ self-reported 
the mechanism of injury as “overuse” or “acute”, with injuries requiring 1 month or more of 
missed participation classified as “serious.” Participants also reported the age at which their 
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primary injury occurred and any current effects, such as “mobility limitations”, “mental health 
issues”, “pain”, “no affect”, or “other.” The aforementioned questions were chosen based on 
findings from previous research (Hughes, 2014; Jayanthi et al., 2013; Post et al., 2017). 
Current. Participants were asked to self-report their current injury history, physical 
activity level, intrinsic motivation towards physical activity, and psychological resilience. 
Questions on participants’ prior knowledge regarding the topic of sport specialization were also 
utilized.  
Current Injury History 
Current injury history was measured using the same questions as the past injury history, 
discussed above. In addition, participants were asked when their primary or most severe sports-
related injury first occurred from the answer choices: “before high school,” “high school”, and 
“college.”  
Physical Activity  
Current physical activity levels were measured using the nine-item, short format of the 
International Physical Activity Questionnaire (IPAQ-SF). The IPAQ is a questionnaire designed 
to provide cross-national assessment of physical activity (vigorous and moderate activity, 
walking, and sitting) in adults ages eighteen to sixty-five. In the current study, participants’ 
average weekly vigorous and moderate activity were calculated by taking the product of the 
number of days out of the past week and the average amount of time per day participants’ spent 
performing the activity. Participants’ also reported the average number of hours spent sitting on a 
weekday (Monday through Friday) and on a weekend day (Saturday or Sunday). This 
questionnaire has demonstrated reliability and validity in a diverse sample of adult populations, 
from many different countries (Craig et al, 2003).  
EXPLORING EARLY SPORT SPECIALIZATION   49 
 
Intrinsic Motivation 
Intrinsic motivation towards physical activity/exercise was measured using the (1982) 
Intrinsic Motivation Inventory, a multidimensional questionnaire designed to assess participants’ 
motivation when performing a specific activity (IMI) (SDT, n.d.). The full inventory contains 
twenty-seven questions spanning seven subscales, with the interest/enjoyment subscale serving 
as the sole direct self-report measure of intrinsic measure.  Research has demonstrated that the 
inclusion or exclusion of any one of seven subscales does not affect the remaining dimensions 
(McAuley, Duncan, & Tammen, 1989). Therefore, this study utilized the five questions from the 
interest/enjoyment subscale to measure participants’ intrinsic motivation regarding physical 
activity, including sport activity and/or exercising.  Each of the items were adapted to the 
physical activity context, for example, “I enjoy physical activity very much.” Participants 
indicated how strongly they agreed with a statement regarding their physical activity habits on a 
seven-point Likert scale, ranging from 1 (Strongly disagree) to 7 (Strongly agree), with question 
two reverse scored. The IMI has previously demonstrated adequate reliability and validity in a 
competitive sport context (McAuley et al., 1989). Internal consistency reliability of scores in the 
current study was α = .92. 
Psychological Resilience 
Psychological resilience was measured using Campbell-Sills and Stein’s (2007) ten-item, 
short version of the Connor-Davidson Resilience Scale (CD-RISC) (Connor & Davidson, 2003). 
CD-RISC assesses participant’s self-reported resilient qualities on five dimensions:  personal 
competency and tenacity, trust in one’s instincts and the strengthening effects of stress, accepting 
change positively, control, and spiritual influences. Participants rated how much they related 
with a situation, such as “I am able to adapt when changes occur,” in the past month (or 
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generally, if the situation did not occur recently). All self-reported ratings utilized a five-point 
Likert scale, ranging from 1 (Not at all True) to 5 (True Nearly all the Time). An overall 
resiliency score was computed by averaging the ten items, with a range of one to five. The CD-
RISC 10-item scale has been shown to be both a reliable and valid measure of psychological 
resilience in sport populations (Gucciardi, Jackson, Coulter, & Mallett, 2011; Gonzalez, Moore, 
Newton, & Galli, 2016). Internal consistency reliability of scores in the current study was α = 
.87. 
Specialization Knowledge 
To conclude the survey, participants were asked three questions regarding their 
knowledge of the topic of sport specialization in order to assess potential subject bias. 
Participants were asked if they had previously heard of the term “sport specialization” before 
participating in the study, if they were aware that researchers and major medical organizations 
have warned against the potential harmful effects of sport specialization on athletes’ 
psychological and physical health, and if they personally believed that sport specialization is 
harmful for athletes' psychological and physical health.  
Procedure 
Following ethics approval from an institutional review board, participants were recruited 
via social media, flyers, mass emails, in-person announcements at a southeastern university, and 
a database of previous research participants. Individuals interested in participating entered their 
email address into a confidential Qualtrics survey, which only the private investigator had access 
to, in order to receive an email containing participation requirements, instructions, and a link to 
the survey. Using the link provided, participants filled out a confidential, online Qualtrics survey 
on their own devices, at their convenience. One week after the first contact, a reminder email 
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was sent to solicit remaining eligible individuals to complete the study. A second and final 
reminder email was sent two weeks after the first contact, with no additional contacts following 
this final reminder. The survey remained open for six weeks with participants recruited 
throughout this time period.  
Before beginning the survey, participants were provided information detailing the 
voluntary nature of the study and their right to withdrawal. Participants were told the survey 
should take no more than twenty minutes. Consent was obtained as part of the online survey 
protocol. After consent was obtained, participants were asked whether or not they were 1) over 
the age of eighteen 2) under the age of twenty-four 3) participated in at least one full season of 
high school sport. If a participant answered “no” to any of the aforementioned questions, he/she 
was immediately directed to the end of the survey and no data was collected. Additionally, if a 
participant answered “yes” to having previously participated in the pilot study, which informed 
this study, no further data was collected. Following the questions regarding inclusion criteria, 
participants were given general instructions to complete the survey. For the first half of the 
survey, participants were asked to think about their final season of American high school sport 
when answering questions, and were reminded to do this for each psychometric scale. For the 
second half of the survey, participants were asked to reflect on their current thoughts and 
behaviors, with the specific time period (i.e. past week) stated in each question prompt.  
Before exiting the survey, participants were given the opportunity to enter into a 
voluntary lottery for a chance to win one of 18 $25 Amazon gift cards, as an incentive for 
participation. Participants who chose to enter were given a link to a separate survey in which 
they inputted their email for a random, equal opportunity drawing. In order to maintain 
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confidentiality, only the primary investigator had access to the incentive survey and the survey 
and all of its data were deleted once winners were chosen.  
Data Analysis 
Data Screening 
All data analysis was performed using IBM SPSS Statistics, Version 24 (IBM Corp., 
2016). First, preliminary data screening for missing values, outliers, and violations of 
assumptions of multivariate analysis was performed in accordance with Tabachnick and Fidell’s 
(2013) procedures. Since missing cases did not exceed 5% for any one variable, missing data 
from a study variable was mean imputed. Assumptions of multivariate analysis were confirmed 
via examining skewness and kurtosis values, and pairwise scatterplots. In addition, all seven 
psychometric scales demonstrated internal consistency reliability (α > .70). 
Primary Research Questions 
In order to test the primary research hypotheses descriptive statistics, bivariate 
correlations, and test of group differences were run. Descriptive statistics (means and standard 
deviations) and bivariate correlations were performed for every study variable in order to 
examine the relationship among all study variables. Tests of group differences between “early 
specializers”, “late specializers”, and “samplers” were performed for all study variables. 
ANOVAs were used to test for significant differences on psychometric scale values and chi-
square tests were utilized when the outcome variable was categorical data (i.e. overuse vs. acute 
injury risk). Independent sample t-tests were run to determine group differences between those 
who selected a specific reason for specialization (ex. coach/parent pressure) and those who did 
not.  
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Exploratory Research Questions 
Finally, in order to assess the exploratory research hypotheses regarding profiles of study 
variables, latent class analysis was performed in MPlus, Version 7 (Muthen & Muthen, 2012). 
Latent class analysis (LCA) is the person-centered approach of latent profile analysis, which 
creates probabilities of individuals belonging to a profile or class based on their distributions on 
a set of variables. In the current study, LCA was utilized to predict commitment, motivation and 
stress profiles, based on individual athletes’ self-reported reasons for sport specialization using 
three theoretically informed types of reasons: motivation, commitment, and stress (Raedeke, 
1997; Ryan & Deci, 2000; Schmidt & Stein, 1991). Both two and three cluster solutions were 
examined. Following cluster creation, one-way ANOVAs were conducted to examine potential 
group differences on the psychological outcome of burnout. In addition, chi-square tests were 
utilized to examine potential group composition differences in regards to the makeup of early 
versus late specializers. Despite the relatively small sample, the use of cluster analysis in this 
study is justified due to its primarily descriptive purpose (i.e. identifying patterns and comparing 
results to previous research findings) (Raedeke, 1997; Weiss & Weiss, 2003). 
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Chapter 4 
  There is a trend towards sport specialization (high intensity, year-round training in a 
single sport at the exclusion of other sports) in American youth organized sport, evident in the 
increasing number of elite youth competitions, such as the Junior Olympics and AAUs 
(Wiersma, 2000). As athletes appear to be investing in sports at younger ages and with greater 
intensity, the decision to specialize in a single sport has produced intensive debate. (Baker, 
Cobley, & Fraser-Thomas, 2009; Wiersma, 2000). The debate concerning sports specialization is 
centered around two main issues, whether specialization is necessary to achieve elite 
performance and/or whether it increases the risk of maladaptive psychological and physical 
outcomes (Reider, 2017). The latter point is the focus of the current study.  
According to Cote, Baker, and Abernathy’s (2007) Developmental Model of Sport 
Participation (DMSP), two distinct pathways to elite performance exist: sampling with late 
specialization, and early specialization (Cote, Horton, MacDonaldy, & Wilkes, 2009). The 
pathways differ in their balance of deliberate play (inherently enjoyable activities often involving 
adapted rules and loose monitoring) and deliberate practice (effortful training designed to 
develop task-specific skills, which is not inherently enjoyable). Early specialization is 
characterized by participation in a single sport at or before age 12, high amounts of deliberate 
practice, and low amounts of deliberate play.  In contrast, sampling refers to involvement in 
multiple sports and is characterized by high amounts of deliberate play and low amounts of 
deliberate practice. After the sampling years (ages 6-12), an athlete can then choose to either 
specialize in a single sport (late specialization) or continue sampling in order to achieve elite 
performance or recreational participation, respectively (Cote et al., 2007; Cote, Lidor, & 
Hackfort, 2009). The costs and benefits of each sport pathway should be examined, as major 
medical organizations, such as the International Federation of Sports Medicine, World Health 
EXPLORING EARLY SPORT SPECIALIZATION   55 
 
Organization, and American Academy of Pediatrics, have released cautionary position 
statements warning against maladaptive physical and psychological outcomes of specialization, 
including: injury and athlete burnout, respectively (DiFiori, Benjamin, Brenner, & Gregory, 
2014).  
 Athlete burnout is the multidimensional psychological syndrome consisting of a reduced 
sense of athletic accomplishment, sport devaluation, and physical and emotional exhaustion 
(Raedeke, 1997). The respective dimensions (i.e., symptoms) collectively characterize the over-
arching burnout experience. Accordingly, burnout research to date examines both the overall 
experience as well as its individual dimensions in relation to outcomes like sport specialization. 
Smith’s (1986) cognitive-affective model proposes chronic psychosocial stress, a perceived 
disparity between sport demands and an individual’s coping resources, as the key antecedent of 
burnout. However, burnout may also result from the development of a unidimensional identity 
and lack of autonomy or control, inherent in the social organization of high performance sport 
(Coakley, 1992). While an adverse specialization-burnout relationship has been posited, due to 
theoretically inherent “risk factors” (antecedents of burnout, such as high training demands, 
chronic stress, and limited autonomy) in the specialization environment, limited extant research 
exists. Strachan, Cote, & Deakin’s (2009) study is the first to associate specialization with higher 
levels of emotional exhaustion (one of the three burnout dimensions/symptoms), when compared 
to samplers. Further burnout research is warranted given the well-established association 
between burnout and other maladaptive psychological outcomes, including: a positive 
relationship with stress, and a negative relationship with perceived social support and self-
determined motivation (Eklund & DeFreese, 2015; Cresswell & Eklund, 2005).  
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Furthermore, maladaptive associations between specialization and a variety of 
psychological outcomes, such as increased stress and decreased motivation, have been posited 
due to the aforementioned risk factors for burnout (e.g. high training demands and limited 
autonomy) and other contextual factors of the specialization experience (e.g. limited diversity in 
peer interaction and a restricted identity). Long-term maladaptive motivation outcomes have also 
been posited due to the limited development of general athletic skills (or perceived skills) and 
decreased early exposure to intrinsically motivating behaviors, such as deliberate play (Wiersma 
2000; Cote, Lidor et al., 2009; Ryan & Deci, 2000). However, the limited findings to date have 
been mixed, with specialization associated with both adaptive (i.e. high levels of intrinsic 
motivation) and maladaptive (i.e. decreased perceptions of autonomy, competence, and 
relatedness) psychosocial outcomes, warranting further research (McFadden, Bean, Fortier, & 
Post, 2016; Russell & Symonds, 2015). Additionally, there is a significant gap in knowledge 
surrounding long-term psychological outcomes, such as psychological resilience.  
In addition to the aforementioned maladaptive psychological outcomes, burnout has also 
been associated with maladaptive behavioral and physical health outcomes, such as sport 
dropout, decreased physical activity, and sports-related injuries (Eklund & DeFreese, 2015). The 
burnout-injury relationship merits further examination as findings have been mixed. Past 
research has demonstrated a positive relationship between the number of injuries and reported 
levels of burnout, especially on the dimension of reduced sense of sport accomplishment 
(Hughes, 2014; Grylls & Spittle, 2008). However, currently injured athletes have also reported 
lower global burnout scores versus their uninjured teammates, especially on the dimension of 
exhaustion, suggesting injury may provide an adaptive break from intensive sport involvement 
(Grylls & Spittle, 2008). Burnout is often conflated with dropout or sport attrition and 
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subsequently, associated with decreased physical activity. While distinct concepts, past research 
supports a strong association between burnout and sport attrition (Smith, 1986).  
Specialization also carries its own risk of maladaptive physical health outcomes, with 
sports-related injuries being the most prominent concern. Researchers argue that multiple 
characteristics of the specialization environment, including: high training volumes, year-round 
exposure, and repetitive physiological stress, increase an athlete’s risk of sports-related injuries, 
especially overuse (Jayanthi et al., 2013; Loud, Gordon, Micheli, & Field, 2005; Myer et al., 
2015). Previous research suggests that specialization is an independent risk factor for both 
overuse and serious overuse injuries, even when controlling for age and training volume (Hall, 
Barber, Hewett, & Myer, 2015; Jayanthi, Dechert, Durazo, Dugas, & Luke, 2011). However, 
findings on acute injuries are mixed and extant work often lacks generalizability and control 
athletes for comparison (Jayanthi et al., 2013; Post et al., 2017). Additionally, research suggests 
that athletes’ gender and sport type may moderate the specialization-injury relationship. 
Researchers argue that individual sports are associated with an increased risk of injury due to the 
highly technical nature and increased rate of specialization, specifically at younger ages and with 
higher training volumes (Jayanthi et al., 2015; Pasulka et al., 2017). For example, in a hospital-
based cohort, individual sport athletes presented with higher rates of overuse (43 versus 32%) 
and serious overuse injuries (17 versus 11%), when compared to team sport athletes (Jayanthi et 
al., 2017). Similarly, females often present with higher rates of overuse injuries than males, 
purportedly due to higher rates of participation in individual sports, earlier physical maturation, 
and higher risks of eating disorders (Schroeder et al., 2015; Blagrove, Bruinvels, & Read, 2017; 
McGuine et al., 2017). However, findings regarding the moderating effects of sport type and 
gender have been mixed, warranting further research.  
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Furthermore, other maladaptive physical health outcomes (i.e. decreased physical activity 
and sport participation) are a concern due to both the increased risk of injury and a variety of 
other environmental factors, such as decreased intrinsic motivation, limited peer interaction, and 
lack of fundamental motor skills (Cote, Horton, et al., 2009; Cote, Lidor et al., 2009; Fraser-
Thomas, Cote, & Deakin, 2008; Jayanthi et al., 2013; Myer et al., 2015; Wiersma, 2000). For 
example, in Russell and Symonds’s (2015) study, specializers reported decreased organized sport 
participation, but similar levels of physical activity when compared to samplers. However, the 
underlying mechanisms of this maladaptive relationship need further clarification, and limited 
extant research on specializers’ long-term physical outcomes exists.  
While both maladaptive psychological and physical health associations have been posited 
due to risk factors inherent in the specialization experience/environment, of special concern is 
athletes’ age of specialization. According to specialization theory, early specialization, 
specialization between the ages of six and twelve, increases the risk of maladaptive outcomes 
due to a mismatch between sporting demands and individual’s motor, sensory, cognitive, and 
social/emotional skills, which are still maturing (Cote, Lidor et al., 2009; DiFiori et al., 2014; 
Wiersma, 2000). In contrast, specialization at later ages is posited to be a more normative sport 
experience and therefore, associated with the normal risks of sport participation (Wiersma, 
2000).  However, there is a significant gap in knowledge surrounding the effects of early 
specialization due to sampling and measurement limitations of previous studies.  
A clear understanding of early sport specialization’s benefits and costs could aid in the 
development of guidelines and interventions to educate parents, athletes, coaches, and clinicians, 
and inform sport governing bodies’ policies, in order to promote positive sport experiences for 
youth athletes. Given the paucity of data on the relationship between specialization and 
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psychological outcomes and the gap in knowledge surrounding long-term health outcomes, 
retrospective examination of former youth athletes’ athletic career and associations with health 
outcomes is warranted and can be utilized to evaluate the utility of future longitudinal studies. 
Therefore, the current study examined the relationship between young adults' retrospective early 
sport specialization and both retroactive and current psychological and physical health outcomes, 
utilizing a retrospective design. Based on specialization theory and past empirical findings, 
multiple hypotheses were examined including: 
1) Early sport specialization will be positively associated with retrospective global 
athlete burnout, the three burnout dimensions, and other retrospective maladaptive 
psychological outcomes (i.e. amotivation and perceived sport stress), and negatively 
associated with adaptive psychological outcomes (i.e. perceived social support).  
2) Early sport specialization will be negatively associated with adaptive current 
psychological health outcomes (i.e. intrinsic motivation for physical activity and 
psychological resilience). 
3) a) Specialization will be positively associated with an increased risk of injuries, 
especially overuse injuries. 
      b) Both sport type and gender will play a moderating role in the specialization- injury 
relationship, with females and individual sport athletes demonstrating an increased 
risk of injury.  
4)  Early sport specialization will be positively associated with current maladaptive 
physical health outcomes (i.e. increased risk of overuse injury and decreased long-
term sport participation and physical activity levels).  
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Method 
Participants 
Data was collected from a convenience sample of two-hundred and forty-three college 
aged individuals between the ages of 18-23 years old (Mage = 19.83, SD = 1.13 years). The 
sample was split between early specializers (specialized in one sport at or before age twelve; n = 
67), late specializers (specialized in one sport after age twelve; n = 91), and samplers (never 
specialized in one sport; n = 85). For specialization group demographics see Table 1. The 
majority of participants self-identified as female (n = 202, 83.1%), non-Hispanic (n = 223, 
91.8%), and Caucasian (n = 199, 81.9%). The remaining participants self-identified as 
Black/African American (n = 17, 7.0%), Asian (n = 13, 5.3%), more than one race (n = 12, 
4.9%), American Indian/Alaskan Native (n = 1, .40%), or non-specified (n = 1, .40 %). All 
participants participated in at least one season of competitive sport in high school (i.e. fall, 
winter, spring, and/or summer for at least one sport; M = 12.27, SD = 8.13). For all participants, 
the most frequently reported sports of participation were soccer (n = 76, 31.3%), track and field 
(n = 73, 30.0%), and cross country (n = 58, 23.9%). However, the most frequently reported sport 
for early specializers was swimming/diving (n = 19, 27.5%), soccer (n = 30, 33.7%) for late 
specializers, and track and field (n = 26, 30.6%) for samplers. While soccer was associated with 
single-sport specialization in previous research, participation in track and field, cross country, 
and swimming/diving has been reported infrequently (Hall et al., 2015; Russell & Symonds, 
2015; Russell et al., 2017). 
Instrumentation 
Participants completed an online questionnaire assessing study variables including: 
demographics, and both retroactive and current psychological (i.e. burnout, sport motivation, 
perceived sport stress, social support, intrinsic motivation for physical activity, and resilience) 
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and physical (i.e. number, mechanism, and type of injury, and current organized sport 
participation and physical activity levels) health measures.  
 Retrospective reflection of final high school sport season was utilized to minimize recall 
bias, with an average of approximately two years between final high school season and the date 
of recall. In addition, while the DMSP suggests that late specialization (after age 12) is a 
normative experience, one would expect the posited effects of early specialization to persist in 
later sport experiences. The retrospective prompt and all succeeding measures (discussed below) 
were recently piloted in a comparative sample of former American high school athletes, ages 18-
23 (Waldron & DeFreese, in review). All pilot study measures demonstrated adequate internal 
consistency reliability, with Cronbach’s alpha scores of .70 or higher. Additionally, bivariate 
correlations were of expected magnitude and direction for related psychological study variables 
(i.e. burnout and sport stress). Measurement limitations in regards to specialization classification, 
especially early specialization, demonstrated the need for a more nuanced measure of 
specialization beyond Jayanthi et al.’s (2015) 3-point scale. Accordingly, an adapted version of 
this measure was utilized in the current study (discussed below).  
Demographics  
Participants were asked to self-report their age, gender, ethnicity, race, high school sport 
participation (sport type, specific sport(s), and total number of seasons), current organized sport 
participation level (recreational, club, or varsity), and years playing their current sport or age quit 
sport participation, if applicable. 
Retrospective Measures 
Participants were asked to self-report their youth sport participation, including the degree 
of specialization. Self-reported retrospective perceptions of American high school athlete 
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burnout, sport motivation, sport-related stress, and past injury history, were also utilized. 
Participants were primed via a two-minute reflection of their final season of American high 
school sport, before beginning the assessment (Mosewich, Crocker, Kowalski, & DeLongis, 
2013; Reis et al., 2015). All retrospective questions were in reference to the participant’s final 
high school sport season.  
Sport Specialization. Sport specialization was measured using a modified version of Jayanthi et 
al.’s (2015) 3-point scale, based on the definition of specialization as year-round intensive 
training in a single sport, at the exclusion of other sports. Participants responded to three 
questions, “Did you quit other sports to focus on one sport OR only play one sport throughout 
your entire athletic career?”, “Did you train more than eight months out of the year in a single 
sport?”, and “Did you consider your primary sport more important than other sports?” A 
response of “yes” was coded as a one, and “no” was coded as zero. If the sum of the three 
questions was three, participants were classified as a high specializer, moderate for a score of 
two, and low for a score of zero or one. Participants who responded “no” to the question “Did 
you quit other sports to focus on one sport OR start playing your domain sport?” were classified 
as samplers. Participants who responded “yes” to quitting other sports were then asked at what 
age this occurred, with a response of twelve or less classified as early specialization and thirteen 
or greater classified as late specialization, based on Cote et al.’s (2007) DMSP.  
Participants also responded to multiple questions regarding a range of factors that are 
characteristic of the specialization environment. Participants self-reported their age of entry into 
organized sports, number of different sports they participated in, and if applicable, their current 
participation status in regards to their domain sport (not participating, recreational, club, or 
varsity). Finally, participants reported their average number of hours of free, unstructured 
EXPLORING EARLY SPORT SPECIALIZATION   63 
 
play/physical activity, structured, organized sport activity, sports-related training, and non-sports 
related activities, per week. For the aforementioned variables, participants reported average 
amounts for 4 time points: 6-12, 13-15, 16-18, and 19-23, based on Cote et al.’s (2007) DMSP. 
Athlete Burnout. This study utilized the most universal measure of global athlete burnout, 
Raedeke and Smith’s (2001) fifteen item Athlete Burnout Questionnaire (ABQ). The ABQ 
covers the three domains of burnout: reduced sense of accomplishment, physical and emotional 
exhaustion, and sport devaluation. Each subscale has five items, including “I accomplished many 
worthwhile things in my sport,” “I felt overly tired from my sport participation,” and “I was not 
into sport like I used to be,” respectively. Participants self-report their perceptions utilizing five 
point Likert scales, ranging from 1 (Almost Never) to 5 (Almost Always). A global burnout score, 
ranging from one to five, is computed by averaging the three subscales. The ABQ has been 
shown to be reliable and have good construct validity in multiple athlete populations (Raedeke & 
Smith, 2001, 2009). Internal consistency reliability of scores in the current study was α = .92. 
Self-Determined Sport Motivation. Sport motivation was measured using Lonsdale, Hodge, and 
Rose’s (2008) twenty-four item Behavioral Regulation in Sport Questionnaire (BRSQ).The 
BRSQ contains six subscales measuring intrinsic motivation, autonomous extrinsic motivation 
(integrated and identified regulation), controlled motivation (external and introjected 
motivation), and amotivation, based on Ryan and Deci’s (2000) self-determination theory (SDT).  
In the current study, participants responded to the item stem “I participated in my sport…” 
utilizing a seven-point Likert scale, ranging from 1 (Not at all True) to 7 (Very True). The BRSQ 
was designed specifically for use with competitive sport participants and has shown to be both 
valid and reliable with elite and non-elite athlete populations (Lonsdale et al., 2008). Internal 
consistency reliability of scores in the current study was α = .80. 
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Perceived Sport Stress. A four-item, short version of Cohen, Kamarch, and Mermelstein’s 
(1983) Perceived Stress Scale (PSS-4) was utilized to measure sport-related stress. The PSS is a 
global measure of stress, examining participants’ perceptions of control, overload, and 
predictability. In this study, the PSS-4 was contextualized to measure sport stress by having 
participants rate how often they experienced stressful situations in their final American high 
school sport season on a five-point Likert scale, ranging from 1 (Never) to 5 (Very Often). 
Example items include: “How often did you feel that you were unable to control the important 
things in sport?” and “How often did you feel things were going your way in sport?” The 
average of all four items was computed to obtain a global perceived stress score, with questions 
two and three reverse scored. The PSS has demonstrated adequate validity and reliability for use 
in collegiate athletic populations, with scores positively associated with athlete burnout scores 
(DeFreese & Smith, 2014; Raedeke & Smith, 2001). The PSS-4 has also been found to be both 
reliable and valid, and is better suited for short assessments (Cohen & Williamson, 1988). 
Internal consistency reliability of scores in the current study was α = .81. 
Perceived Social Support. Perceived social support was measured using a modified version of 
Sarason, Sarason, Shearin, and Pierce’s (1987) Social Support Questionnaire (SSQ). The SSQ is 
designed to measure perceptions and satisfaction with overall social support. Each question asks 
participants, in general, how satisfied they are with the social support people in their life provide, 
using a five point Likert scale, ranging from 1 (Very Dissatisfied) to 5 (Very Satisfied).  Example 
items include: “When you were upset and needed to be comforted.” Overall perceived social 
support scores were calculated using the mean of the Likert ratings for all six questions. The 
SSQ has been shown to possess acceptable internal consistency validity and reliability for use in 
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collegiate athlete populations (DeFreese & Smith, 2013). Internal consistency reliability of 
scores in the current study was α = .91. 
Past Injury History. Past injury history was measured using participants’ self-reported number 
of total sports-related injuries and a variety of questions regarding their most severe (in terms of 
participation days missed and effects on daily living) injury. Injury type was classified as 
“ACL/knee injury”, “ankle ligament strains”, “back injury”, “concussion”, shoulder injury”, 
“tennis/golf elbow”, “tendinitis”, “wrist ligament strain”, or “other.” Participants’ self-reported 
the mechanism of injury as “overuse” (resulting from repetitive trauma over time) or “acute” 
(resulting from a single traumatic event), with injuries requiring 1 month or more of missed 
participation classified as “serious.” Participants also reported the age at which their primary 
injury occurred and any current effects, such as “mobility limitations”, “mental health issues”, 
“pain”, “no affect”, or “other.” The aforementioned questions were chosen based on findings 
from previous research (Hughes, 2014; Jayanthi et al., 2013; Post et al., 2017). 
Current Measures 
Participants were asked to self-report their current injury history, physical activity level, intrinsic 
motivation towards physical activity, and psychological resilience. Questions on participants’ 
prior knowledge regarding the topic of sport specialization were also utilized.  
Current Injury History. Current injury history was measured using the same questions as the 
past injury history, discussed above. In addition, participants were asked when their primary or 
most severe sports-related injury first occurred from the answer choices: “before high school,” 
“high school”, and “college.”  
Physical Activity. Current physical activity levels were measured using the nine-item, short 
format of the International Physical Activity Questionnaire (IPAQ-SF). The IPAQ is a 
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questionnaire designed to provide cross-national assessment of physical activity (vigorous and 
moderate activity, walking, and sitting) in adults ages eighteen to sixty-five. In the current study, 
participants’ average weekly vigorous and moderate activity were calculated by taking the 
product of the number of days out of the past week and the average amount of time per day 
participants’ spent performing the activity. This questionnaire has demonstrated reliability and 
validity in a diverse sample of adult populations, from many different countries (Craig et al, 
2003).  
Intrinsic Motivation. Intrinsic motivation towards physical activity/exercise was measured using 
the (1982) Intrinsic Motivation Inventory, a multidimensional questionnaire designed to assess 
participants’ motivation when performing a specific activity (IMI) (SDT, n.d.). The full 
inventory contains twenty-seven questions spanning seven subscales, with the interest/enjoyment 
subscale serving as the sole direct self-report measure of intrinsic measure.  Research has 
demonstrated that the inclusion or exclusion of any one of seven subscales does not affect the 
remaining dimensions (McAuley, Duncan, & Tammen, 1989). Therefore, this study utilized the 
five questions from the interest/enjoyment subscale to measure participants’ intrinsic motivation 
regarding physical activity, including sport activity and/or exercising.  Each of the items were 
adapted to the physical activity context, for example, “I enjoy physical activity very much.” 
Participants indicated how strongly they agreed with a statement regarding their physical activity 
habits on a seven-point Likert scale, ranging from 1 (Strongly disagree) to 7 (Strongly agree), 
with question two reverse scored. The IMI has previously demonstrated adequate reliability and 
validity in a competitive sport context (McAuley et al., 1989). Internal consistency reliability of 
scores in the current study was α = .92. 
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Psychological Resilience. Psychological resilience was measured using Campbell-Sills and 
Stein’s (2007) ten-item, short version of the Connor-Davidson Resilience Scale (CD-RISC) 
(Connor & Davidson, 2003). CD-RISC assesses participant’s self-reported resilient qualities on 
five dimensions:  personal competency and tenacity, trust in one’s instincts and the strengthening 
effects of stress, accepting change positively, control, and spiritual influences. Participants rated 
how much they related with a situation, such as “I am able to adapt when changes occur,” in the 
past month (or generally, if the situation did not occur recently). All self-reported ratings utilized 
a five-point Likert scale, ranging from 1 (Not at all True) to 5 (True Nearly all the Time). An 
overall resiliency score was computed by averaging the ten items, with a range of one to five. 
The CD-RISC 10-item scale has been shown to be both a reliable and valid measure of 
psychological resilience in sport populations (Gucciardi, Jackson, Coulter, & Mallett, 2011; 
Gonzalez, Moore, Newton, & Galli, 2016). Internal consistency reliability of scores in the 
current study was α = .87. 
Specialization Knowledge. To conclude the survey, participants were asked three questions 
regarding their knowledge of the topic of sport specialization in order to assess potential subject 
bias. Participants were asked if they had previously heard of the term “sport specialization” 
before participating in the study, if they were aware that researchers and major medical 
organizations have warned against the potential harmful effects of sport specialization on 
athletes’ psychological and physical health, and if they personally believed that sport 
specialization is harmful for athletes' psychological and physical health.  
Procedure 
Following ethics approval from an institutional review board, participants were recruited 
via social media, flyers, mass emails, in-person announcements at a southeastern university, and 
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a database of previous research participants. Individuals interested in participating entered their 
email address into a confidential Qualtrics survey, which only the private investigator had access 
to, in order to receive an email containing participation requirements, instructions, and a link to 
the survey. Using the link provided, participants filled out a confidential, online Qualtrics survey 
on their own devices, at their convenience. One week after the first contact, a reminder email 
was sent to solicit remaining eligible individuals to complete the study. A second and final 
reminder email was sent two weeks after the first contact, with no additional contacts following 
this final reminder. The survey remained open for six weeks with participants recruited 
throughout this time period.  
Before beginning the survey, participants were provided information detailing the 
voluntary nature of the study and their right to withdrawal. Participants were told the survey 
should take no more than twenty minutes. Consent was obtained as part of the online survey 
protocol. After consent was obtained, participants were asked whether or not they were 1) over 
the age of eighteen 2) under the age of twenty-four 3) participated in at least one full season of 
high school sport. If a participant answered “no” to any of the aforementioned questions, he/she 
was immediately directed to the end of the survey and no data was collected. Following the 
questions regarding inclusion criteria, participants were given general instructions to complete 
the survey. For the first half of the survey, participants were asked to think about their entire 
athletic career for questions regarding specialization and their final season of American high 
school sport for the psychometric scales and injury history questions. For the second half of the 
survey, participants were asked to reflect on their current thoughts and behaviors, with the 
specific time period (e.g. past week) stated in each question prompt. Before exiting the survey, 
participants were given the opportunity to enter into a voluntary, incentive lottery for a gift card.  
EXPLORING EARLY SPORT SPECIALIZATION   69 
 
Data Analysis 
All data analysis was performed using IBM SPSS Statistics, Version 24 (IBM Corp., 
2016). First, preliminary data screening for missing values, outliers, and violations of 
assumptions of multivariate analysis was performed in accordance with Tabachnick and Fidell’s 
(2013) procedures. Assumptions of multivariate analysis were confirmed via examining 
skewness and kurtosis values, and pairwise scatterplots. In addition, all seven psychometric 
scales demonstrated internal consistency reliability (α > .07). Therefore, descriptive statistics and 
bivariate correlations were performed to examine the relationship among targeted study 
variables. Tests of group differences (i.e. ANOVA and chi-square) between “early specializers”, 
“late specializers”, and “samplers” were performed for all study variables to assess the research 
hypotheses (Cote, Horton, MacDonald, & Wilkes, 2009).  
Results 
Preliminary Data Screening 
No violations of the assumptions of multivariate analysis were found when examining skewness, 
kurtosis values, and pairwise scatterplots. Data were missing for 12 variables, however, missing 
cases did not exceed 5% for any one variable so mean imputation was utilized. Data were 
collected from 249 participants, however, six cases were removed from analysis due to 
conflicting responses on specialization grouping variables (n = 5) and responses that conflicted 
with inclusion criteria (n = 1). Therefore, all analyses were run with 243 cases.  
Descriptive Statistics 
Descriptive statistics for each specialization group appear in Table 2. Bivariate 
correlations among targeted study variables appear in Table 3. Overall, participants reported low-
to-moderate levels of retrospective athlete burnout, the burnout dimensions, and both sport stress 
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and amotivation (antecedents of burnout). In addition, participants reported relatively high levels 
of self-determined motivation and moderate-to-high levels of perceived social support. Relative 
to response options, participants reported relatively high current intrinsic motivation for physical 
activity and psychological resilience. Findings align with previous research, as a majority of 
athletes report low-to-moderate levels on many psychological variables, such as burnout. (Smith 
& Raedeke, 2009). Finally, a majority of participants (n = 191, 78.6%) experienced a sports-
related injury during their athletic career, either before college and/or during college.  
 Bivariate correlations were of expected direction and magnitude for burnout and its 
antecedents (see Table 3). However, burnout was not significantly correlated with the number of 
past sports-related injuries. Interestingly, there was a positive correlation between past injury 
number and retrospective amotivation (r = .20). In addition, there was a negative relationship 
between retrospective burnout and both intrinsic motivation for physical activity (r = -.13) and 
current weekly vigorous physical activity (r = -.16).  
There were also significant correlations between factors of specialization and both 
maladaptive psychological and physical outcomes. For example, the number of sports an 
individual participated in throughout his/her athletic career was negatively associated with 
exhaustion (r = -.13), reduced accomplishment (r = -.14), burnout (r = -.14), and sport stress (r = 
-.13), and positively associated with intrinsic motivation (r = .15), integrated motivation (r = 
.15), and current vigorous physical activity (r = .17). Additionally, participants’ age of 
specialization was negatively associated with the number of past sports-related injuries (r = -.25), 
exhaustion (r = -.18), and external motivation (r = -.17). Furthermore, there was a positive 
relationship between participants’ age of specialization and the number of sports they 
participated in (r = .19).  
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Specialization Group Differences  
Retrospective Psychosocial Health Outcomes. Significant group differences were found in 
regards to retrospective athlete burnout and all burnout dimensions, except for reduced 
accomplishment (see Table 2). Early specializers reported significantly higher levels of global 
athlete burnout (F (2, 240) = 4.51, p <.05), sport devaluation (F (2, 240) = 3.15, p < .05), and 
exhaustion (F (2, 240) = 10.97, p < .01) than both late specializers and samplers. In addition, late 
specializers reported significantly higher levels of exhaustion than samplers, F (2, 240) = 10.97, 
p < .05. However, when classified according to the modified 3-point specialization scale only the 
dimension of exhaustion differed across groups, with highly specialized athletes reporting 
significantly higher levels of emotional and physical exhaustion than both moderately and 
low/non-specialized athletes, F (2, 240) = 8.11, p < .01. Furthermore, when presented with the 
definition of burnout, significantly more early specializers reported experiencing burnout during 
their final high school sport season than samplers, X(2) = 6.86, p < .05. The same result was 
found with highly specialized athletes compared to low/non-specialized athletes, X(2) = 7.75, p < 
.05. In regards to sport motivation, early specializers reported significantly higher levels of 
amotivation than both late specializers and samplers, F (2, 240) = 3.55, p < .05.  However, 
highly specialized athletes reported higher levels of integrated motivation (assimilation of goals 
and behaviors into one’s identity) than both moderate and low/non-specialized athletes (F (2, 
240) = 7.06, p < .01), and higher identified motivation (value behavior due to role in achieving a 
personally valued outcome) than low/non-specialized athletes (F (2, 240) = 4.99, p <.01) (Ryan 
& Deci, 2000). No significant group differences were found in regards to other types of self-
determined motivation, sport stress, nor perceived social support. 
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Current Psychosocial Health Outcomes. No significant group differences were found in regards 
to participants’ current intrinsic motivation for physical activity nor psychological resilience.  
Retrospective Physical Health Outcomes. No significant group differences were found in 
regards to the number, mechanism of injury, nor severity of past sports-related injuries. 
However, group differences in previous experience of a sports-related injury were trending, X(2) 
= 5.69, p = .06, with a higher percentage of early specializers reporting experiencing a sports-
related injury than expected. Furthermore, significantly more early specializers experienced a 
sports-related back injury than both late specializers and samplers, X(16) = 27.26, p < .05. 
Neither gender nor sport type moderated the specialization-injury relationship (see Table 4).  
The specialization-injury relationship was not significant for females nor males (p > .05).  
While the specialization-injury relationship was significant for individual sport athletes, the 
relationship was not significant when controlling for sport type nor when sport type was not 
included in the model (X(2) = 5.69, p = .06 and X(2) = 5.69, p = .06, respectively).  
Significantly more highly specialized athletes reported experiencing a past sports-related 
injury when compared to low/non-specialized athletes, X(2) = 8.44, p < .05. Both gender and 
sport type moderated this relationship (see Table 4). The relationship between specialization 
score and past injury was significant when accounting for gender (X(2) = 10.58, p < .01), with a 
significant relationship for males, but not females. Similarly, the specialization score-injury 
relationship was significant when accounting for sport type (X(2) = 10.73, p < .01), with a 
significant relationship for team sport, but not individual sport athletes.  
There was not a significant association between participants’ number of sports-related 
injuries and burnout scores. However, athletes who experienced a sports-related injury during 
their athletic career, reported significantly higher levels of exhaustion (t(241) = 1.98, p < .05), 
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when compared to those who did not experience an injury. Additionally, participants who 
experienced an overuse injury reported significantly higher levels of global athlete burnout 
(t(154) = 2.89, p < .01), sport devaluation (t(154) = .05, p < .05), and exhaustion (t(154) = 3.10, 
p < .01) than those who experienced an acute injury.  
Current Physical Health Outcomes. Significant group differences were found in regards to 
current sports-related injuries, as significantly more early specializers reported currently 
experiencing a sports-related injury than samplers, X(2) = 9.78, p = .01, odds ratio (OR) = 5.20. 
In addition, significantly more highly specialized athletes reported a current sports-related injury 
than both moderately and low/non-specialized athletes, X(2) = 10.73, p < .01. Both gender and 
sport type served as moderators in the relationship between specialization group and current 
sports-related injury and the relationship between specialization score and current injury (see 
Table 4). The specialization group-current injury relationship was significant when accounting 
for gender (X(2) = 9.85, p < .01), with a significant relationship for females, but not males. The 
opposite relationship was found for the specialization score-current injury model (X(2) = 10.60, p 
< .01), with a significant relationship for males, but not females. The relationship between 
current injury status and specialization group was significant when accounting for sport type 
(X(2) = 9.78, p < .01), with a significant relationship for team sport, but not individual sport 
athletes. Similar results were found for the specialization score-current injury model 
 (X(2) = 10.73, p < .01).  
Furthermore, significantly more early specializers reported currently suffering from a 
back injury, when compared to late specializers, X(16) = 33.53, p = .01. However, no significant 
group differences were found in regards to injury severity nor mechanism of injury. In regards to 
current physical activity, highly specialized athletes reported more weekly vigorous physical 
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activity than low/non-specialized specialized athletes, F(2, 240) = 2.95, p = .05.  Similarly, 
significantly more highly specialized athletes are currently participating in organized sport 
compared to low/non-specialized athletes, X(2) = 9.18, p = .01, with current injury status serving 
as a moderator.  The specialization score-sport participation relationship was significant for non-
injured participants (X(2) = 10.01, p < .01), but not currently injured participants (X(2) = 1.35, p 
> .05). There was not a significant difference in level of current sport participation (i.e. club, 
recreational, or varsity), X(4) = 7.31, p > .05.  
Discussion 
In line with study hypotheses and sport specialization theory, early sport specialization 
was associated with multiple maladaptive psychological outcomes, including: higher levels of 
retrospective global athlete burnout, the burnout dimensions of exhaustion and sport devaluation, 
and amotivation (a well-supported antecedent of burnout; Cresswell & Eklund, 2005). 
Significant group differences on the dimension of physical and emotional exhaustion were also 
found when participants were classified based on the degree of specialization, with highly 
specialized athletes reporting higher levels than both moderately and low/non specialized 
athletes. Burnout theory suggests that two distinct pathways of athlete burnout may exist, a 
psychologically and physically driven- pathway, with increased levels of exhaustion as the key 
symptom of the physically driven pathway (Gould, 1996).  Therefore, the specialization 
environment may contribute to burnout due to the high levels of physical investment, as 
highly specialized athletes reported a significantly higher volume of sport-related training 
at every developmental period (i.e. 6-12, 13-15, 16-18, and 19-23). However, further research 
into the underlying mechanisms of this maladaptive relationship is warranted as findings 
regarding the association between training loads and burnout have been mixed (Gustafsson, 
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Kenttä, Hassmén, & Lundqvist, 2007). Study correlations also support the need for future 
research, with a negative relationship between number of career sports and both burnout and 
self-determined motivation.  
The relationship between specialization and burnout may also depend on the individual’s 
age of specialization. Early specializers reported higher levels of maladaptive outcomes when 
compared to both late specializers and samplers, whereas late specializers only significantly 
differed from samplers on the burnout dimension of exhaustion. Previous longitudinal research 
suggests that exhaustion may be the first dimension of burnout to develop (Isoard-Gautheur, 
Guillet-Descas, Gaudreau, & Chanal, 2015; Cresswell & Eklund, 2007). Therefore, late 
specializers may have been in the early stages of burnout development, but were able to stop the 
progression of symptomology. Together, these findings offer support for the posited increased 
health risks of early specialization due to a mismatch between sporting demands and individuals’ 
motor, sensory, cognitive, and social/emotional resources (Cote, Lidor et al., 2009). Specifically, 
early specializers may experience the psychological pathway of burnout development (i.e. sport 
devaluation) in addition to the physical pathway (i.e. exhaustion) due to a lack of cognitive and 
social/emotional skill development (Gould et al., 1996).  
Physiological and psychological stress and subsequently, exhaustion has also been 
implicated in the posited maladaptive relationship between burnout and injury. Williams and 
Andersen (1998) suggest a positive relationship exists between the severity of an athlete’s stress 
response (both cognitive appraisals and physiological/attentional changes) to a demanding 
situation, and his/her probability of injury (as cited by Williams, & Scherzer, 2015). While a 
direct relationship between retrospective burnout and the number of sports-related injuries was 
not supported, athletes who previously experienced a sports-related injury reported significantly 
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higher levels of physical and emotional exhaustion than athletes who did not experience an 
injury. This finding may be due to the psychological and physical toll of the rehabilitation 
process including separation from teammates, perceived lack of social support, and/or rehab 
exercises in addition to practice (Udry, Gould, Bridges, & Tuffey, 1997; Grylls & Spittle, 2008). 
In addition, a relationship between mechanism of injury and burnout was found, with overuse 
injury associated with higher levels of global athlete burnout, sport devaluation, and exhaustion 
(reference: athletes with an acute injury). This aligns with models of overtraining, in which many 
of the same risk factors that lead to the development of overuse injuries (i.e. high training loads, 
inadequate rest, and repetitive motions/monotony) are also posited risk factors for burnout 
(Kentta & Hassmen, 1998; DiFiori et al., 2014).  
In addition to the association with burnout, a maladaptive relationship between early 
specialization and self-determined sport motivation has been posited due to the high level of 
deliberate practice (effortful activities that are not inherently enjoyable) inherent in 
specialization, which was supported by study results (Gould et al., 1996; Strachan et al., 2009). 
Early specializers reported higher levels of amotivation, a lack of motivation to perform an 
activity resulting from not valuing an activity, lacking feelings of competency, or not expecting a 
desired outcome (Ryan & Deci, 2000). The maladaptive relationship may also be due to external 
influence and pressure on athletes to specialize early (Padaki et al., 2017). A positive relationship 
was also showcased between the number of career sports an individual participated in and both 
intrinsic and integrated motivation, the two most autonomous forms of motivation. This finding 
may be due to the opportunity to try multiple sports and subsequently, find the sport of best 
functional match to the athlete, including: motor tasks/skills, investment demands, health, 
enjoyment, and values/goals, via the sampling pathway (Gullich & Emrich, 2014). 
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Yet, contrary to hypotheses, highly specialized athletes also reported higher values of the 
two most autonomous forms of extrinsic motivation, integrated and identified motivation, 
respectively. Integrated motivation represents the assimilation of goals and behaviors into one’s 
identity, whereas identified motivation refers to valuing the behavior due to its role in achieving 
a personally valued outcome (Ryan & Deci, 2000). These findings align with previous pilot work 
and may represent the use of athletic identity as a protective mechanism by highly specialized 
athletes, serving to prevent cognitive dissonance between high time demands and physical, 
social, and emotional investment required in specialization, and one’s values (Waldron & 
DeFreese, in review). For example, highly specialized athletes reported significantly higher 
weekly hours of organized sport participation across their athletic career, when compared to less 
specialized athletes. This finding also aligns with highly specialized athletes’ increased rates of 
current organized sport participation and weekly vigorous physical activity as a young adult, 
when compared to low/non-specialized athletes. Further research on the underlying mechanisms 
of the specialization-motivation relationship is warranted, as the formation of unidimensional 
identities can be maladaptive in situations such as injury or decreased performance (Coakley, 
1992). Contrary to the aforementioned retrospective psychosocial findings, there were no 
significant group differences in current intrinsic motivation for physical activity nor 
psychological resilience. However, study correlations suggest that a negative youth sport 
experience may have a long-term, maladaptive effect on motivation, warranting further research.  
 In contrast to the retrospective psychological outcomes, the retrospective physical health 
hypotheses were not supported, with few significant group differences. However, study 
correlations and previous research findings, in addition to the limitations of the current study 
design, suggest caution should be taken in interpreting results as support for the absence of an 
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increased injury risk in the specialization environment. Therefore, further research utilizing a 
prospective design is warranted in order to corroborate prominent position statements, previous 
findings, and the posited increased injury risk due to skeletal immaturity (DiFirori et al., 2014). 
Furthermore, the study hypothesis regarding long-term injury risk was supported, with both early 
and highly specialized athletes demonstrating an increased risk of experiencing sports-related 
injuries as a young adult. These findings may be partially attributed to chronic injuries sustained 
earlier in the athlete’s career. For example, a majority (62.5%) of early specializers’ reported 
current back injuries first occurred before or during high school. Collectively the findings 
suggest that both the specialization environment itself and the athlete’s age of specialization may 
be critical factors in determining injury risk, with early specialization posing the greatest risk of 
injury, corroborating prominent position statements. 
However, the aforementioned specialization-injury relationship is influenced by both 
athletes’ gender and predominant sport type (see Table 4). Specialization group (based on age of 
specialization) predicted current injury risk for females, but not for males, with the inverse 
relationship when classified according to degree of specialization. This interaction effect may be 
due to female athletes’ posited increased risk of injury with early specialization due to early 
maturation, the female athlete triad, increased rates of both specialization and individual sport 
participation, and increased risk of disordered eating (Jayanthi et al., 2017). In addition, both an 
individual’s specialization group and specialization score were related to current injury risk in 
team sport athletes, but not individual sport athletes. Significantly more highly specialized team 
athletes, but significantly less early specializers in team sports, reported currently experiencing 
an injury than expected. Furthermore, there was a trending relationship between sport type and 
mechanism of injury, with individual sports associated with more overuse injuries than expected. 
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Participation in individual sports may have a high injury risk regardless of degree or age of 
specialization due to the highly technical nature (i.e. high degree of sport-specific skills and 
training, and repetitive loading of same body part; Jayanthi et al., 2017; Pasulka et al., 2017). 
Whereas, injury risk in team sport athletes may be impacted by specialization factors (i.e. degree 
and age), due to the associated environmental risk factors (i.e. high training volumes and 
inadequate rest) which would otherwise not be present. Overall, the moderation findings suggest 
that there are inherent risk factors for injury in the specialization environment, including gender 
and sport type, which may be exacerbated by the athletes’ age and physical maturity.  
 Long-term sport participation and physical activity were also examined, with findings 
partially supporting study hypotheses. While there were no significant group differences, 
correlations support the postulated maladaptive early specialization and long-term sport 
participation relationship due to exposure to a limited number of sports and subsequently, 
development of a narrow range of sport-specific skills. In addition, young adults still 
participating in organized sport reported increased retrospective self-determined sport motivation 
(i.e. higher intrinsic and lower external motivation) and perceived social support, and decreased 
sport stress, when compared to peers not participating in organized sport. Cumulatively, the 
findings suggest that the specialization environment is not inherently maladaptive in regards to 
long-term sport participation and physical activity, nor dependent on athletes’ age of 
specialization, but rather the quality of their sport experience, including: early exposure to 
different sports, an autonomy-supportive environment, and perceived social support.  
Study findings merit discussion due to the multiple practical implications for youth 
athletes, parents, coaches, clinicians, and sport governing bodies. Findings suggest that the 
specialization environment may contain inherent risk factors for both maladaptive psychological 
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and physical outcomes, for youth athletes younger than thirteen. Therefore, extra precautions, 
considerations, and preventative measures should be taken both before and after athletes decide 
to follow the early specialization pathway. When deciding whether or not a child is ready to 
specialize, motor, cognitive, and social development should be taken into consideration rather 
than solely chronological age (DiFiori et al., 2014). Once athletes begin sport participation, 
coaches need to provide a positive, task-mastery centered environment that fosters autonomy and 
meets the psychological needs of athletes. Youth athletes should also be monitored for symptoms 
of burnout, with exhaustion being a key indicator of burnout development. In regards to physical 
health outcomes, adequate breaks from training, limits on training volume, and exposure to 
different sports, skills, and movement patterns should be incorporated into youth athletes’ sport 
experience, especially for individual sport athletes. Additionally, clinicians need to be educated 
on the risk factors of specialization in order to properly treat sports-related injuries and minimize 
re-occurrence and chronic symptoms/pain. Overall, findings suggest that there is a wide variety 
of potential areas for intervention to minimize the prevalence of maladaptive physical and 
psychosocial health outcomes in youth athletes.  
 Despite novel and significant results, the current study had sample and methodological 
limitations which merit discussion in order to inform future research.  One sample limitation was 
the unequal group sizes, with a smaller early specialization group due to recruitment difficulties, 
limiting the reliability and validity of group difference tests. However, to our knowledge, this 
study was one of the first to distinguish between early and late specializers. This distinction is 
important given that early specialization has been proposed to carry the most health risks (Cote 
et al., 2007; Cote, Horton, et al., 2009; Cote, Lidor, et al., 2009; Wiersma, 2000). Participants 
were classified according to both their age and degree of specialization, based on the DMSP and 
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a modified version of Jayanthi et al.’s (2015) 3-point scale, respectively (Cote et al., 2007). 
However, the two classification methods were not combined, so the interaction of age and degree 
of specialization was not accounted for. This could impact findings as previous research suggests 
that the experience of non-elite youth specializers and samplers are more similar than different 
(Wiersma, 2000; Russell, 2014, 2015). While the modified version of Jayanthi et al.’s (2015) 3-
point specialization scale utilized in this study has not been validated, a recent study including 
the authors of the original scale utilized a similar modification in which athletes who only ever 
played one sport were classified as specializers (Pasulka et al., 2017).  
In addition to sampling limitations, the cross-sectional, retrospective study design poses 
methodological limitations. Recall bias is a concern of the retrospective study design, with 
participants reflecting on sporting experiences that occurred up to eight years ago and the 
potential for current sporting experiences to influence participants’ perspective on prior 
experiences. However, the average time between final high school sport season and recall was 
approximately two years, which is much shorter than other retrospective studies (Baker, Cote, & 
Deakin, 2006). In addition, previous research suggests that there is high recall reliability for 
recurrent and salient lifetime activities such as sport participation, partly due to the occurrence of 
pertinent events (e.g. wins and losses), and the structured and habitual nature (Bridge & Toms, 
2013; Russell & Symonds, 2015). Furthermore, retrospective youth sport research utilizing recall 
of analogous study variables from similar developmental periods has been shown to be reliable 
(Cote, Ericsson, & Law, 2005). Retrospective assessment of psychological outcomes, such as 
burnout, has also been shown to be reliable, and may be necessary given that symptoms often 
remain unnoticed for long periods of time and athletes experiencing maladaptive outcomes may 
have difficulty reflecting on their situation (Udry et al., 1997; Gustafsson et al., 2008). However, 
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accuracy concerns regarding the injury data warrants caution in interpreting results, as most 
extant specialization studies have utilized medical records or an athletic trainer to corroborate 
and clarify sports-related injuries (Jayanthi et al., 2013, 2015). 
Additionally, the use of convenience sampling limits the generalizability of findings, as 
the study sample was relatively homogenous, with solely college-aged individuals (M = 19.83, 
SD = 1.13 years) and a majority of participants identifying as Caucasian (n = 199, 81.89%) and 
female (n = 202, 83.1 %). Participant bias is also a concern due to the use of self-report. 
However, questions on participants’ prior knowledge about the topic were included, with results 
showing that a majority of participants (n = 135, 55.6%) had no previous knowledge of the term 
“sport specialization” nor major medical organizations cautionary position statements (n = 130, 
53.5%). In addition, a majority of participants supported a neutral stance towards sport 
specialization (n = 135, 55.6%), with less than a third positing a maladaptive specialization- 
health relationship (n = 72, 29.6%), followed by a positive relationship (n = 35, 14.4%; n = 1, 
0.4% non-specified). Finally, due to the cross-sectional study design, cause and effect cannot be 
determined as the results may be bidirectional and/or a third variable may be present.  
Despite limitations, the current study expands the extant knowledge of early 
specialization, as one of the only existing studies to separate specializers using Cote and 
colleague’s (2007) DMSP. The current study also addresses the knowledge gap regarding the 
relationship between specialization and psychological health outcomes. Findings corroborate 
prominent position statements, suggesting that early specialization does carry an increased risk 
of maladaptive psychological and physical health outcomes. Study findings demonstrate the 
utility of categorizing participants according to both age and degree of specialization. Therefore, 
future prospective studies examining temporal effects of early sport specialization are warranted.   
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Tables 
Table 1. Demographics for Specialization Groups (N = 243) 
 Early Specializers 
(n = 67, 27.6%) 
Late Specializers 
(n = 91, 37.4%) 
Samplers 
(n = 85, 35.0%) 
Variable n (%) M SD n (%) M SD n (%) M SD 
Gender          
               Male 9 (13.4%)   13 (14.3%)   17 (20.0%)   
           Female 58 (86.6%)   76 (83.5%)   68 (80.0%)   
Age  19.99 1.21  19.70 1.06  19.85 1.14 
Total Seasons   14.54 9.16  10.93 7.92  11.93 7.15 
# of Sports   3.45 1.55  3.68 1.60  4.04 1.86 
Sport Type          
       Individual 24 (35.8%)   25 (27.5%)   19 (22.4%)   
              Team 43 (64.2%)   66 (72.5%)   66 (77.6%)   
Entry Age  5.81 2.19  6.99 3.52  6.81 2.95 
Age of Spec  9.90 2.13  14.57 1.45  - - 
Cr Sport Level          
               None 34 (50.7%)   39 (42.9%)   44 (51.8%)   
                Rec. 13 (19.4%)   26 (28.6%)   18 (21.2%)   
               Club 15 (22.4%)   17 (18.7%)   21 (24.7%)   
            Varsity 4 (6.0%)   7 (7.7%)   2 (2.4%)   
Age Quit  17.82 1.0  17.64 1.37  17.51 1.0 
Note: # of Sports = total number of sports throughout one’s athletic career, Total Seasons = 
number of seasons of high school sport participation, Entry Age = age participant began 
participating in organized sport, Age of Spec = age at which participant specialized in 1 sport, if 
applicable, Cr Sport Level = level of current sport participation, Rec. = recreational, Age Quit = 
age quit participating in organized sport, if applicable, M = mean, SD = standard deviation. 
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Table 2. Descriptive Statistics for Specialization Groups (N = 243) 
 Early Specializers 
       (n = 61) 
 Late Specializers 
(n = 91) 
   Samplers 
  (n = 85) 
  
 M SD M SD M SD Range F 
Burnout 2.63 .86 2.36 .71 2.28 .62 1-5 4.51* 
Red Acc 2.44 .93 2.33 .76 2.41 .75 1-5 .38 
Exhaustion 2.90 1.05 2.51 .85 2.23 .73 1-5 10.97** 
Spt Dev 2.55 1.07 2.23 .90 2.21 .76 1-5 3.15* 
Sport Stress 2.56 .91 2.39 .75 2.48 .81 1-5 .79 
Intrinsic 5.67 1.44 5.92 1.17 5.96 1.05 1-7 1.25 
Integrated 5.03 1.40 4.88 1.51 4.68 1.34 1-7 1.16 
Identified 5.09 1.27 5.07 1.27 4.96 1.18 1-7 .28 
Introjected 3.97 1.81 3.59 1.88 3.73 1.66 1-7 .90 
External 3.28 1.84 2.70 1.51 2.80 1.53 1-7 2.76 
Amotivation 3.18 1.75 2.58 1.40 2.60 1.50 1-7 3.55* 
Social 
Support 
3.73 .95 3.79 .75 3.72 .69 1-5 .21 
Past Injury # 3.09 1.94 2.49 1.59 3.08 2.27 1-10 1.64 
Current 
Injury # 
1.24 .42 1.46 .60 1.50 .58 1-3 .75 
IMI 5.45 1.17 5.36 1.32 5.34 1.22 1-7 .17 
Resilience 3.80 .57 3.80 .62 3.82 .70 1-5 .02 
Moderate PA 5.95 10.08 5.45 5.70 5.44 5.63 1-78 .12 
Vigorous PA 4.32 5.39 5.57 5.96 4.71 4.40 1-35 1.18 
Note: Red Acc = reduced accomplishment, Spt Dev = sport devaluation, IMI = intrinsic 
motivation towards physical activity/exercise, Moderate PA = moderate physical activity, 
Vigorous PA = vigorous physical activity, M = mean, SD = standard deviation, F = ANOVA F 
statistic. Bolded F values are significant (p < .05). * p < .05, ** p < .01.  
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Table 3. Descriptive Statistics for Study Variables (N = 243) 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1. Burnout .92              
2. Red Acc .81** .85             
3. Exhaustion .81** .41** .91            
4. Spt Dev .90** .67** .59** .86           
5. Sport Stress .67** .74** .41** .58** .81          
6. Social 
Support 
-.41** -.42** -.22** -.40** -.43** .91         
7. Intrinsic -.64** -.52** -.39** -.69** -.49** .45** .93        
8. Amotivation .73** .61** .52** .71** .61** -.45** -.72** .92       
9. IMI -.13* -.15* -.003 -.18** -.06 .03 .19** -.10 .92      
10. Resilience .01 -.002 .02 .01 .06 -.05 -.03 .05 .04 .87     
11. Mod PA .12 .16* .08 .07 .13* -.09 -.16* .14* .05 .04 -    
12. Vig PA -.16* -.19** -.03 -.18** -.13* -.01 .14* -.05 .40** .06 .20** -   
13. Past Injury # .01 .01 -.05 .07 .04 -.08 -.08 .20* .02 .06 .05 .04 -  
14.Cr Injury # .01 .14 -.04 -.06 .15 .02 -.01 -.02 -.05 .01 .15 .04 .25 - 
M 2.40 2.39 2.52 2.31 2.47 3.75 5.87 2.75 5.37 3.81 5.59 4.93 2.88 1.38 
SD .74 .80 .91 .91 .82 .79 1.21 1.56 1.24 .63 7.13 5.30 1.96 .53 
Note: Cronbach’s alpha values appear along matrix diagonal, if applicable; Correlations appear below the diagonal. Red Acc = 
reduced accomplishment, Spt Dev = sport devaluation, Intrinsic = intrinsic motivation, IMI = intrinsic motivation towards physical 
activity, Mod PA = moderate physical activity, Vig PA = vigorous physical activity, M = mean, SD = standard deviation. Bolded r 
values are significant (p < .05). * p < .05, ** p < .01.   
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Table 4. Moderation Analyses for the Relationship between Sport Specialization and Injury. (N = 
243) 
 
 
Gender x Spec 
Group 
Sport Type x Spec 
Group 
Gender x Spec 
Score 
Sport Type x Spec 
Score 
 Male Female Individual Team Male Female Individual Team 
Past Injury 1.11 5.18 6.40* 2.65 4.79 5.05 5.16 4.44 
Cr Injury 5.78 6.13* 1.60 8.90* 7.46* 5.39 1.94 9.22** 
Note: Cr Injury = current injury. Bolded X values are significant (p < .05). * p < .05, ** p < .01.   
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Chapter 5 
Recently, American youth sport has been characterized by sport specialization, high-
intensity year-long participation in a single sport at the exclusion of other sports (Wiersma, 
2000). This trend is reflected in the increasing number of elite youth sport competitions (e.g. 
AAUs and Junior Olympics), cautionary position statements from major medical organizations, 
and specialization studies (Malina, 2010; Jayanthi et al., 2013; Wiersma, 2000). However, the 
majority of specialization research has focused on injury risk, with limited extant research on 
psychosocial outcomes.  
Major medical organizations and specialization researchers posit a maladaptive 
relationship between specialization and multiple psychosocial outcomes, especially burnout, due 
to theoretically inherent risk factors in the specialization environment (i.e. high training 
demands, low autonomy, limited peer interaction, and restricted identity). However, the limited 
empirical findings are mixed, with specialization associated with both maladaptive (i.e. increased 
psychological needs dissatisfaction) and adaptive (i.e. increased intrinsic motivation to know) 
outcomes (McFadden, Bean, Fortier, & Post, 2016; Russell & Symonds, 2015). Even within the 
same study specializers reported both higher exhaustion (maladaptive) and more experiences 
with diverse peer groups (adaptive) when compared to samplers (Strachan et al., 2009). 
Additionally, Russell, Dodd, and Lee (2017) found that specialization status did not significantly 
affect sport motivation in a sample of non-elite youth samplers and specializers.   
Though limited in scope, the aforementioned mixed findings suggest that the 
specialization environment may not be inherently psychologically maladaptive, but rather 
dependent on athletes’ sport motivation (i.e. autonomy, control, and relatedness), sport-
commitment (i.e. costs, benefits, and alternatives), and perceived sport stress (Russell & 
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Symonds, 2015). Ryan and Deci’s (2000) self-determination theory (SDT) states that 
psychological outcomes, such as burnout, are influenced by the nature of one’s motivation, the 
degree to which the behavior is self-determined. Similarly, sport commitment theory proposes 
that sport enjoyment, burnout, and dropout are influenced by an athlete’s cost-benefit analysis of 
their perceived rewards, satisfaction, costs, investments, and attractive alternatives (Schmidt & 
Stein, 1991). Finally, Smith’s (1986) cognitive-affective model, the most prominent burnout 
theory, suggests that burnout is the result of the situational, cognitive, physiological, and 
behavioral components of chronic psychosocial stress (a perceived disparity between sport 
demands and coping resources). Accordingly, athletes’ reasons for specialization may play a key 
role in determining specializers’ psychosocial outcomes. For example, Raedeke (1997) found 
that athletes experiencing entrapment, the perceived need to continue sport participation despite 
lack of enjoyment, reported higher levels of burnout than non-entrapped peers. Furthermore, in a 
previous pilot study, athletes who cited more adaptive reasons for specialization (i.e. pursuit of 
athletic excellence) also reported adaptive psychological outcomes (i.e. high engagement and 
psychological resilience, and decreased sport stress) (Waldron & DeFreese, under review).  
Reasons for sport participation are important to study in the context of sport 
specialization, as some specialization researchers have argued that specialization, especially 
early specialization (≤ age 12), is often undergone at least partially due to maladaptive reasons, 
including: external rewards (i.e. media glorification/fame, money, scholarships) and pressure 
from others including parents and coaches (Malina, 2010; Wiersma, 2000). For example, in their 
2017 study, Padaki and colleagues found that approximately a third of the youth and adolescent 
athletes had been directly told not to participate in other sports by a coach, and 22% by their 
parents. However, other specialization researchers have posited that athletes’ reasons for 
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specializing in a single sport may be due to pragmatic reasons (i.e. financial and time demands, 
involvement in non-sport activities, or environment/climate) rather than inherent motivational 
differences, leading to distinct adaptive or maladaptive outcomes (Ginsburg et al., 2014; Russell 
et al., 2017). Despite the potentially significant implications on athletes’ psychological 
outcomes, extant specialization research has focused on the consequences of specialization, 
leaving a significant gap in knowledge regarding athletes’ motivations/reasons for specializing 
(Padaki et al., 2017).  
Therefore, the current study examined the relationship between athletes’ reasons for 
specialization and psychological outcomes, utilizing a retrospective design. The physical and 
behavioral health outcomes of sports-related injuries, physical activity, and organized sport 
participation were also examined due to their association with burnout and motivation (Eklund & 
DeFreese, 2015; Grylls & Spittle, 2008). Based on sport commitment, self-determination, and 
Smith’s (1986) cognitive-affective theory, multiple hypotheses were examined, including: 
1a) Specialization for adaptive/enjoyment reasons (i.e. intrinsic motivation, autonomy, 
competence, relatedness, high enjoyment/satisfaction, low costs with moderate-to-high 
investment, low attractive alternatives, and low- to- moderate demands) will be positively 
associated with adaptive psychological and physical/behavioral outcomes and negatively 
associated with maladaptive outcomes. 
1b) Specialization for maladaptive/obligation reasons (i.e. extrinsic motivation, 
little to no autonomy, low enjoyment/satisfaction, high costs and investments, moderate-
to-high attractive alternatives, and high demands) will be negatively associated with 
adaptive psychological and physical outcomes and positively associated with maladaptive 
outcomes. 
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2) Early specialization will be associated with more maladaptive reasons for 
specialization than late specialization. 
3) Athletes’ reasons for specialization will play a moderating role in the relationship 
between specialization and burnout, with early specializers endorsing maladaptive reasons for 
specialization reporting the highest levels of burnout.  
The current study also examined a few exploratory research hypotheses including: 
4) Clusters similar to Raedeke’s (1997) findings will emerge, which will differ based on 
athletes’ specialization status. Specifically, early specializers will primarily endorse the sport 
entrapment profile, while late specializers will primarily endorse the sport attraction profile. 
 5) Theoretically-specified clusters will differ on the psychological outcome of athlete 
burnout, with athletes demonstrating adaptive profiles (i.e. psychological needs satisfaction, 
sport attraction,  and low demands) reporting the lowest levels of burnout, with the inverse 
relationship for athletes demonstrating maladaptive profiles (i.e. extrinsic motivation, sport 
entrapment, and high demands).  
Method 
Participants 
Data was collected from a convenience sample of one-hundred and fifty-eight college 
aged individuals between the ages of 18-23 years old (Mage = 19.82, SD = 1.14 years). 
Participants were selected from the previous study (see Chapter 4) due to their categorization as 
either an early (≤ age 12; n = 67) or late (> age 12; n = 91) specializer. For specialization group 
demographics see Table 2. The majority of participants self-identified as female (n = 134, 
84.8%), non-Hispanic (n = 147, 99.7%), and Caucasian (n = 128, 81.0%). The remaining 
participants self-identified as Black/African American (n = 12, 7.6%), Asian (n = 9, 5.7%), more 
than one race (n = 7, 4.4%), American Indian/Alaskan Native (n = 1, .60%), or non-specified (n 
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= 1, .60 %). All participants participated in at least one season of competitive sport in high 
school (i.e. fall, winter, spring or summer for at least 1 sport; M = 12.46, SD = 8.63).  
Instrumentation 
Participants completed an online questionnaire assessing study variables including: 
demographics, and both retroactive and current psychological (i.e. burnout, sport motivation, 
perceived sport stress, social support, intrinsic motivation for physical activity, and resilience) 
and physical (i.e. number and type of injury, and current organized sport participation and 
physical activity levels) health measures. The retrospective prompt and all succeeding measures 
(discussed below) were recently piloted in a comparative sample of former American high 
school athletes, ages 18-23, and demonstrated adequate internal consistency reliability (α ≥ .70; 
Waldron & DeFreese, in review).  
Demographics  
Participants self-reported their age, gender, ethnicity, race, youth and high school sport 
participation (sport type, specific sport(s), and total number of seasons), current organized sport 
participation level (recreational, club, or varsity), and years playing their current sport or age and 
reason for quitting sport, if applicable. 
Sport Specialization 
Sport specialization was measured using a modified version of Jayanthi et al.’s (2015) 3-point 
scale (≤ 1 = low/non-specialized, 3 = highly specialized), based on the definition of 
specialization as year-round intensive training in a single sport, at the exclusion of other sports. 
The modification involved classifying individuals who have only ever played one sport 
throughout their athletic career as specializers. In addition, individuals were classified according 
to age of specialization, based on Cote et al.’s (2007) Developmental Model of Sport 
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Participation, with an early (≤ 12; n = 67) and late specialization (> 12; n = 91) group. Finally, 
participants responded to multiple questions regarding a range of factors that are characteristic of 
the specialization environment, including: age of entry into organized sports, number of different 
sports, sport type, amount of weekly sports-related training, and current participation status. 
Reasons for Specialization 
Participants were also asked their reasons for specialization by selecting all that apply from 
twenty choices related to perceived alternatives, personal investment, social constraints, 
enjoyment, autonomy, identity, and costs and rewards. The reasons chosen were based on sport 
commitment theory, self-determination theory, and Smith’s (1986) stress model of burnout 
(Schmidt & Stein, 1991; Weiss & Weiss, 2003; Ryan & Deci 2001).  
Psychological Measures 
Participants self-reported perceptions of study variables for both retroactive final season of high 
school sport and current experiences. All measures demonstrated reliability and validity in 
previous research with athlete and young adult populations, as discussed below. Participants 
were primed via a two-minute reflection of their final season of American high school sport, 
before beginning the assessment (Mosewich, Crocker, Kowalski, & DeLongis, 2013; Reis et al., 
2015). Retrospective athlete burnout was measured via Raedeke and Smith’s (2001) Athlete 
Burnout Questionnaire (ABQ). The ABQ has been shown acceptable reliability and construct 
validity in multiple athlete populations (Raedeke & Smith, 2001, 2009). The Behavioral 
Regulation in Sport Questionnaire (BRSQ) was utilized to measure participants’ self-determined 
sport motivation (Lonsdale, Hodge, & Rose, 2008). The BRSQ was designed specifically for use 
with competitive sport participants and has shown to be both valid and reliable with elite and 
non-elite athlete populations (Lonsdale et al., 2008). Sport-related stress was assessed via the 
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short version of the Perceived Stress Scale (Cohen, Kamarch, & Mermelstein, 1983). The PSS 
has demonstrated adequate validity and reliability for use in collegiate athletic populations, with 
scores positively associated with athlete burnout scores (DeFreese & Smith, 2014; Raedeke & 
Smith, 2001). Finally, retrospective perceived social support was measured using a modified 
version of the Social Support Questionnaire (SSQ; Sarason, Sarason, Shearin, & Pierce, 1987). 
The SSQ has been shown to possess acceptable internal consistency validity and reliability for 
use in collegiate athlete populations (DeFreese & Smith, 2013). Participants also reported current 
psychological outcomes. Intrinsic motivation towards physical activity/exercise was measured 
using the (1982) Intrinsic Motivation Inventory (SDT, n.d.). The IMI has previously 
demonstrated adequate reliability and validity in a competitive sport context (McAuley et al., 
1989). The short version of the Connor-Davidson Resilience Scale (CD-RISC) was used to 
assess current psychological resilience (Campbell-Sills & Stein, 2007). The CD-RISC 10-item 
scale has been shown to be both a reliable and valid measure of psychological resilience in sport 
populations (Gucciardi, Jackson, Coulter, & Mallett, 2011; Gonzalez, Moore, Newton, & Galli, 
2016). More detailed information on psychological measures and internal-consistency reliability 
of scores for study measures are presented in Table 6.  
Physical Health Measures 
Participants self-reported the number of both prior and current sports-related injuries. The short 
form of the International Physical Activity Questionnaire (IPAQ-SF) was used to examine 
current physical activity level. This questionnaire has demonstrated reliability and validity in a 
diverse sample of adult populations, from many different countries (Craig et al, 2003).  
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Specialization Knowledge 
To conclude the survey, participants were asked three questions regarding their knowledge of the 
term sport specialization and major medical organizations’ position statements, and their 
personal opinion regarding specialization, in order to assess potential subject bias.  
Procedure 
Following ethics approval from an institutional review board, participants were recruited via 
social media, flyers, mass emails, in-person announcements at a southeastern university, and a 
database of previous research participants. Participants completed a confidential, online Qualtrics 
survey on their own devices, at their convenience. The first page detailed the voluntary nature of 
the study and participants’ rights to withdrawal and skip any question they did not feel 
comfortable answering. Participation took no more than twenty minutes. Consenting participants 
reported general demographics and sport participation and responded to questions assessing 
retrospective and current psychological and physical health outcomes. Reminder emails were 
sent one week and two weeks after the first contact. The survey remained open for six weeks 
with participants recruited throughout this time period. Following completion of the survey, 
participants had the opportunity to enter an incentive raffle via a secure link unconnected to the 
survey data.  
Data Analysis 
All data analysis was performed using IBM SPSS Statistics, Version 24 and MPlus, 
Version 7 (IBM Corp., 2016; Muthen & Muthen, 2012). First, preliminary data screening for 
missing values, outliers, and violations of assumptions of multivariate analysis was performed in 
accordance with Tabachnick and Fidell’s (2013) procedures. Assumptions of multivariate 
analysis were confirmed via examining skewness and kurtosis values, and pairwise scatterplots. 
EXPLORING EARLY SPORT SPECIALIZATION   95 
 
In addition, all seven psychometric scales demonstrated internal consistency reliability (α >.70). 
Therefore, descriptive statistics and bivariate correlations were performed to examine the 
relationship among targeted study variables. Independent sample t-tests were run to determine 
group differences between those who selected a specific reason for specialization (ex. 
coach/parent pressure) and those who did not.  
The exploratory research hypotheses were examined utilizing the person-centered 
approach of latent profile analysis, also referred to as latent class analysis (LCA), in MPlus, 
Version 7 (Muthen & Muthen, 2012). Latent class analysis creates probabilities of individuals 
belonging to a profile or class based on their distributions on a set of variables. In the current 
study, LCA was utilized to predict commitment, motivation and stress profiles, based on binary 
reasons for specialization (Raedeke, 1997; Ryan & Deci, 2000; Schmidt & Stein, 1991; Weiss & 
Weiss, 2003). Two and three class solutions were examined in an effort to find the most 
descriptive solution that exhibited non-redundant classes. 
Following cluster validation, one-way ANOVAs were conducted to examine potential 
group differences on psychological and behavioral outcomes (i.e. burnout and dropout, 
respectively). Additionally, chi-square tests were used to examine potential group composition 
differences in regards to the makeup of early versus late specializers. While limited in power to 
detect group differences due to the relatively small sample, the use of cluster analysis in this 
study is justified due to its primarily descriptive purpose (i.e. identifying patterns and comparing 
results to previous research findings) (Raedeke, 1997; Weiss & Weiss, 2003).  
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Results 
Preliminary Data Screening 
No violations of the assumptions of multivariate analysis were found when examining skewness, 
kurtosis values, and pairwise scatterplots. Missing data did not exceed 5% for any one variable, 
therefore, mean imputation was used. All analyses were run with 158 cases.  
Descriptive Statistics 
When given the chance to select as many responses as applicable in regards to their 
reasons for specialization, on average participants chose 4.59 reasons (SD = 2.48). The majority 
of participants selected “personal enjoyment” (n = 111, 70.3%), “time demands prevented 
participation in multiple sports” (n = 88, 55.7%), and/or “to achieve athletic excellence” (n = 85, 
53.8%) (see Table 4). A few participants selected “other” (n = 6, 3.8%) and specified a reason 
for specialization, including: perceived physical benefits from primary sport were greater than 
for other sports, conflict with competition seasons of other high school sports, and only sport 
participant ever tried. The overall number of reasons participants chose was positively associated 
with emotional and physical exhaustion (r = .16), integrated motivation (r = .19), interjected 
motivation (r = .19), external motivation (r = .25), the number of past sports-related injuries (r = 
.25), and the number of people who influenced their decision (r = .34). On average, participants 
selected 1.46 (SD = .68) influencers on their decision to specialize. The majority of participants 
selected an autonomous decision (n = 82, 51.9%), followed by parent/guardian (n = 77, 48.7%), 
friends/teammates/peers (n = 41, 25.9%), and coach (n = 31, 19.6%) influence. The overall 
number of influencers selected was positively associated with emotional and physical exhaustion 
(r = .23), sport devaluation (r = .17), global athlete burnout (r = .20), external motivation (r = 
.20), and amotivation (r = .18). 
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Reasons for Specialization 
In order to determine group differences regarding reasons for specialization, independent 
sample t-tests were run based on a binary response of “selected” or “did not select” for each 
specific reason, utilizing the sample of participants who specialized in a single sport (n = 158). 
Significant group differences on at least one outcome variable were found between athletes who 
selected a specific reason and those who did not for fifteen of the nineteen reasons (see Table 5). 
For example, athletes who cited the pursuit of athletic excellence (n = 85, 53.8%) as a reason for 
specialization reported lower levels of reduced accomplishment (t = 2.70, p < .01), and higher 
intrinsic (t = -2.24, p < .05), integrated (t = -4.50, p < .01), and identified motivation (t = -3.32, p 
< .01), vigorous physical activity levels (t = -2.85, p < .01), and intrinsic motivation towards 
physical activity (t = -3.27, p < .01), compared to other specializers. However, no significant 
group differences were found in regards to current sport participation.  
Significant differences were found between specializers who selected a specific influence 
and those who did not (see Table 6). For example, specializers who reported a solely 
autonomous specialization decision (n = 82, 51.9%) also reported lower levels of sport 
devaluation (t = 2.42, p < .05), exhaustion (t = 2.34, p < .05), burnout (t = 2.48, p < .05), 
introjected motivation (t = 2.52, p < .05), external motivation (t = 4.52, p < .01), and amotivation 
(t = 2.22, p <.01). No significant group differences were found in regards to current sport 
participation.  
Chi-square tests were run to examine group differences in reasons for specialization 
between early and late specializers. A significantly higher percentage of early specializers 
reported “personal enjoyment” (X(2) = 3.76, p = .05), “parent/coach pressure” (X(2) = 4.93, p < 
.05), “already invested significant amounts of time, money, and/or energy into the sport” (X(2) = 
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9.05, p < .01), and “feelings of competency” (X(2) = 6.52, p < .05) as reasons for specialization, 
when compared to late specializers (see Table 4). In addition, a higher percentage of early 
specializers reported parent or guardian influence in the decision to specialize, X(2) = 7.22, p < 
.01. Whereas, a higher percentage of late specializers reported the decision to specialize was 
solely their decision, X(2) = 4.78, p < .05. Early and late specializers did not significantly differ 
on the number of reasons selected. 
In addition, two-way ANOVAs were run to examine if specific reasons for specialization 
moderated the specialization-burnout relationship. There was a significant interaction between 
the effects of specialization group and the specialization reason of “time demands of primary 
sport prevented participation in multiple sports” on global athlete burnout (F(3, 154) = 4.61, p < 
.05) and the burnout dimension of emotional and physical exhaustion (F(3, 154) = 3.98, p < .05), 
and a trending effect on reduced accomplishment (F(3, 154) = 3.86, p = .051). Early specializers 
who endorsed this reason also reported higher levels of global athlete burnout and exhaustion 
than early specializers who did not endorse time demands. There was also a significant 
interaction with the specialization reason of “to have time to pursue other non-sports related 
activities” on global athlete burnout (F(3, 154) = 3.99, p < .05) and the burnout dimension of 
sport devaluation (F(3, 154) = 4.0, p < .05). Late specializers who endorsed the aforementioned 
reason reported lower levels of global athlete burnout and sport devaluation, when compared to 
late specializers who did not endorse the reason. Finally, there was a significant interaction 
between the effects of specialization group and the specialization reason of “not successful at 
other sports “on the burnout dimension of exhaustion (F(3, 154) = 3.94, p < .05). Early 
specializers who did not endorse this reason reported higher levels of exhaustion than those who 
did endorse a lack of success.  
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Latent Class Analysis 
Reasons for specialization were able to be grouped into motivation, commitment, and stress 
profiles (see Figure 1-6). Based on Ryan and Deci’s (200) self-determination theory, 
specialization reasons encompassing the fulfillment or lack of the three psychological needs of 
autonomy (i.e. “little input in the decision” and “parent/coach pressure”), competency (i.e. 
“feeling of competency in domain sport,” “did not make other sport teams,” and “not successful 
at other sports”), and relatedness (i.e. “did not want to disappoint others” and “a lot of my friend 
participated in the domain sport”) were included in the motivation category. The commitment 
category, based on sport-commitment theory, included reasons regarding rewards (i.e. “personal 
enjoyment of domain sport”), costs (i.e. “time demands of primary sport prevented multi-sport 
participation”), investment (i.e. “already invested significant amounts of time, money, and/or 
energy into the sport”), and alternatives (i.e. “lack of attractive non-sport related alternatives” 
and “lack of enjoyment of other sports”). Finally, the stress category included environmental 
demands/potential stressors (i.e. “injury (or fear of injury) prevented me from returning to other 
sports/playing multiple sports,” “to achieve external rewards”, and “to achieve athletic 
excellence”) and coping factors (i.e. “to decrease the time demands of other activities, so I could 
focus on my primary sport,” “to have time to pursue other activities and/or focus on academics,” 
“financial and/or physical demands of training/participating in multiple sports,” and “other sport 
teams/organizations were no longer available).  
In the two-cluster motivation profile analysis (see Figure 1), one group did not endorse 
any of the SDT-based reasons (n = 131), while the other group endorsed “parent/coach pressure” 
(n = 27). When a three-cluster solution was used a third group (n = 11) endorsed “feelings of 
competence,” “not good at other sports,” and “friends” (see Figure 2). In the two-cluster 
EXPLORING EARLY SPORT SPECIALIZATION   100 
 
commitment profile solution (see Figure 3), one group endorsed “enjoyment,” “time demands,” 
and “investment” (n = 53), while the other group only endorsed “enjoyment” (n = 105). When a 
three-cluster analysis was used, a third group (n = 35) that did not endorse any of the sport-
commitment reasons was added (see Figure 4). In the two-cluster stress profile analysis (see 
Figure 5), one group endorsed “athletic excellence” (n = 89), while the other group did not 
endorse any of the stress-based reasons (n = 69). In the three-cluster solution, the third group (n 
= 12) endorsed “not available,” “decrease time,” “time for others,” and “athletic excellence” (see 
Figure 6). 
Both the two and three cluster motivation and commitment profiles differed according to 
specialization status. The motivation cluster that endorsed parent/coach pressure was composed 
of significantly more early specializers, with the opposite relationship for the group that did not 
endorse any SDT-based reasons X(1) = 4.93, p < .05. When a three-cluster solution was utilized, 
the additional group, which endorsed feelings of competency, not successful at other sports, and 
friend participation, was composed of more early specializers than expected, X(2) = 8.33, p < 
.05. For the two-cluster commitment solution, the group that endorsed personal enjoyment, 
decrease time demands, and high investment was composed of more early specializers, with the 
opposite relationship for the group that only endorsed personal enjoyment, X(1) = 9.05, p < .01. 
In addition to the aforementioned differences, the group which did not endorse any commitment-
based reasons was composed of significantly more late specializers, when a three-cluster solution 
was utilized (X(2) = 5.98, p = .05).   
When the profiles within each category (i.e. motivation, commitment, and stress) were 
compared on the psychological outcome of burnout, few significant group differences were 
found for both the two and three class models. However, the motivation group which endorsed 
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parent/coach pressure reported significantly higher levels of the burnout dimension of 
exhaustion, when compared to the group that did not endorse any of the SDT-based reasons, 
t(156) = -1.99, p < .05. In addition, there was a trending group difference in regards to reduced 
accomplishment,  with the stress group that did not endorse any of the cognitive-affective theory 
based reasons reporting higher levels than the group which endorsed the achievement of athletic 
excellence, t(156) = -1.89, p = .06. 
Discussion 
The current study examined the impact of athletes’ reasons for specialization on 
psychological and physical/behavioral outcomes. Study hypotheses were supported, with 
adaptive reasons for specialization associated with adaptive outcomes. Specific findings are 
discussed below.  
 In line with the study hypothesis, in general, adaptive reasons for specialization were 
associated with increased levels of adaptive psychological outcomes and decreased levels of 
maladaptive outcomes, with the inverse relationship for maladaptive reasons. Study findings 
offer support for Ryan and Deci’s (2000) self-determination theory, as more intrinsic reasons for 
specialization (e.g. personal enjoyment) were associated with adaptive outcomes, whereas 
lacking input in the specialization decision was associated with an increased risk of injury. In 
agreement with Schmidt and Stein’s (1991) sport commitment theory, individuals who 
participated in a single sport for reasons other than enjoyment/satisfaction, including: time 
demands, other forms of high investment, and a lack of attractive alternatives, reported primarily 
maladaptive outcomes, including burnout. In contrast, individuals who were committed to a 
single sport for enjoyment reasons reported adaptive outcomes. Smith’s (1986) cognitive-
affective model was also supported, as high sport demands were associated with higher levels of 
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burnout and lower levels of perceived social support. However, there were also some 
associations that contradicted study hypotheses, such as the association between endorsement of 
high investment and higher levels of current intrinsic motivation for physical activity. This 
finding may be partially attributed to participants’ current sport participation status, as current 
varsity athletes reported significantly higher levels of intrinsic motivation towards physical 
activity, when compared to recreational athletes. Therefore, individuals’ current sport 
participation status needs to be taken into account when examining current health outcomes. In 
addition, the overall number of specialization reasons participants chose was associated with 
both adaptive (i.e. higher integrated motivation) and maladaptive (i.e. higher exhaustion and 
interjected and external motivation, and more retrospective sport-related injuries) health 
outcomes. This suggests that the total number of reasons for specialization might not be a useful 
variable for discriminating the types of psychological outcomes athletes’ report.  
External influence on the specialization decision also had significant implications for 
athletes’ outcomes. Athletes’ who reported an external influence, especially parents and/or 
teammates/peers, reported higher levels of multiple maladaptive outcomes, including:  burnout, 
exhaustion, sport devaluation, sport stress, external motivation, and amotivation. In contrast, 
autonomy in the specialization decision was associated with lower levels of the aforementioned 
outcomes. Furthermore, the more influencers an athlete reported, the higher the level of his/her 
reported maladaptive outcomes was. These findings align with previous theoretical and empirical 
findings which suggests external influences increase the risk of entrapment, anxiety, and 
decreased enjoyment, enthusiasm, and self-determination (Gould, 1996; Wiersma, 2000). In 
addition, the findings offer support for Coakley’s (1992) model of burnout in which burnout 
develops due to the lack of autonomy inherent in the organization of elite sport organizations. 
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Together these findings suggest that athletes should have meaningful input in the specialization 
decision in order to minimize potential negative psychological outcomes.  
Differences in reasons for specialization between early and late specializers have been 
posited, with a proposed association between early specialization and more maladaptive reasons 
(Malina, 2010; Padak et al., 2017).  Study hypothesis was partially supported, as there were 
significant group differences between early and late specializers for both adaptive and 
maladaptive reasons. However, a higher percentage of early specializers reported external 
influence/pressure (a maladaptive reason), specifically by parents, whereas late specializers 
reported autonomy (an adaptive reason) in the specialization decision. The high level of parental 
influence aligns with specialization theory and previous findings that suggest parents are the 
strongest external influence on the initiation of sport specialization (Ginsburg et al., 2014). Based 
on SDT, specialization theory, and previous research, these group differences in autonomy may 
partially account for early specializers’ higher level of burnout, external motivation, and 
amotivation. For example, Padaki and colleagues (2017) posited that excessive parental pressure 
may lead to the development of burnout via increasing anxiety and decreasing enjoyment. Such 
ideas are echoed by experts in coaching education research (Smith & Smoll, 2012). Therefore, 
further research on the relationship between early specialization and extrinsic 
motivation/influence is warranted.  
 Finally, when specifically looking at the moderating role of reasons for specialization 
in the relationship between specialization and burnout, the study hypothesis was partially 
supported. Overall, early specializers reported higher levels of global burnout and the 
burnout dimension of exhaustion when compared to late specializers (see Table 3). While 
the group differences did not significantly change based on athletes’ reasons for 
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specialization, there were significant interactions between specialization group and 
specialization reason that changed the degree of burnout symptomology reported. For 
example, early specializers who endorsed the maladaptive reason of “time demands of 
primary sport prevented multi-sport participation” reported higher levels of global 
burnout and exhaustion than those who did not endorse this reason. This finding may be 
due to the decreased opportunity to try multiple sports and subsequently, find the sport of best 
functional match to the athlete, in the early specialization pathway (Gullich & Emrich, 2014). As 
a result, early specializers may have high levels of perceived attractive alternatives and decreased 
athlete engagement and sport commitment, which are associated with higher burnout levels 
(Schmidt & Stein, 1991). In contrast, late specializers who endorsed the adaptive reason of 
“to have time to pursue other non-sports related activities” reported lower levels of both global 
burnout and sport devaluation. These athletes may participate in more non-sport related activities 
and therefore, have a multi-dimensional identity which may be protective in the case of poor 
performance and/or injury, and is associated with decreased levels of burnout (Coakley, 1992). 
Together the data suggests that reasons for specialization, in addition to the age of specialization, 
may be a critical factor in determining individual athlete’s psychological outcomes.  
 A few exploratory study hypotheses regarding profile/cluster analysis were also 
examined. In line with the study hypothesis, participants were able to be grouped into 
meaningful clusters based on theoretically informed types of reasons for specialization: 
motivation, commitment, and stress (Raedeke, 1997; Ryan & Deci, 2000; Schmidt & Stein, 
1991). Sport attraction profiles were found, with a commitment class endorsing “personal 
enjoyment,” and a motivation class endorsing competency and relatedness factors  (i.e. “feelings 
of competency,” “not successful at other sports,” and “friend participation”). Maladaptive 
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profiles were also found, with an extrinsic motivation (i.e. endorsed “coach/parent pressure”) and 
high cost/investment (i.e. endorsed “time demands prevented multi-sport participation,” and 
“high investment in primary sport,” but also “personal enjoyment”) profile. However, contrary to 
Raedeke’s (1997) concept of entrapment, athletes still endorsed enjoyment despite high costs and 
investment. In addition, specialization seemed to provide coping/beneficial resources to some 
athletes, such as extra time and opportunities for an expanded identity. Finally, while a true low 
commitment profile was not demonstrated, it is notable that in each category (i.e. motivation, 
commitment, and stress) there was a profile in which participants did not endorse any of the 
theoretically-specified specialization reasons.  
 Group differences in profile composition according to specialization status partially 
support the study hypothesis. In line with the hypothesis and the aforementioned findings 
regarding external influence, the maladaptive extrinsic motivation profile was composed of more 
early specializers than late specializers. Additionally, more late specializers endorsed the 
adaptive sport attraction profile of specializing for personal enjoyment. However, contrary to the 
hypothesis, the adaptive psychological needs satisfaction profile (i.e. endorsed competency and 
relatedness factors) was composed of more early specializers. This finding may be due to the 
emphasis on deliberate practice in specialization, which has been posited to increase athletes’ 
competency in sport-specific skills and subsequently, self-confidence in their athletic abilities 
(Macphail & Kirk, 2006). Furthermore, while more early specializers endorsed high costs and 
investments, this same group still endorsed the adaptive reason of personal enjoyment. These 
findings, together with the previously mentioned results, suggest that external influence is a 
prominent concern for early specializers. However, the majority of athletes appear to initially 
specialize for more adaptive reasons, regardless of the age of specialization.  
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Finally, contrary to models of burnout and the study hypothesis, few significant group 
differences were found between motivation, commitment, and stress profiles in regards to global 
athlete burnout and the burnout dimensions. However, in line with the aforementioned findings, 
the maladaptive, extrinsic motivation profile (i.e. endorsed parent/coach pressure) demonstrated 
the highest levels of emotional and physical exhaustion. Findings offer support for Ryan and 
Deci’s (2000) self-determination theory, in which the researchers argue that the nature of one’s 
motivation influences his/her psychological outcome. These athletes may have been in the first 
stages of burnout development, as previous longitudinal research suggests exhaustion may be the 
first burnout dimension to develop (Isoard-Gautheur, Guillet-Descas, Gaudreau, & Chanal, 2015; 
Cresswell & Eklund, 2007). Overall, findings suggest that athletes’ reasons for specialization, 
especially the degree to which their motivation is self-determined, may influence the 
psychological outcomes of sport specialization and warrant further research.  
  The study had a few sampling and methodological limitations, including: unequal group 
sizes, homogenous sample, use of self-report measures, retrospective design, and correlational 
nature of the data. However, to our knowledge, this was one of the first studies to examine 
athletes’ reasons for specialization and subsequently, substantively expanded the current body of 
knowledge regarding the relationship between specialization and psychological outcomes. 
Overall, findings suggest that athletes’ reasons for specialization are associated with 
psychological outcomes, with adaptive reasons potentially mitigating some of the risks of sport 
specialization, especially early specialization. On a practical level, findings suggest that other 
individuals, especially parents, need to carefully monitor their influence on youth athletes, in 
order to minimize pressure and ensure an autonomous decision process relative to sport 
specialization. Parents, coaches, sport governing bodies, and the media should emphasize 
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intrinsic motivations for sport participation and specialization rather than purely external 
rewards. In addition, coaches should practice autonomy supportive behaviors (e.g. acknowledge 
athletes’ feelings, provide rationale for rules/tasks, provide athletes with opportunities for 
initiative taking, and avoid controlling behaviors) in order to positively impact athletes’ 
perceptions of autonomy, competence, and relatedness and subsequently, facilitate the 
internalization and intrinsic regulation of formerly externally regulated sport-related activities 
(Deci & Ryan, 1985; Mageau & Vallerand, 2003). Finally, study findings demonstrate the utility 
in examining athletes’ reasons for specialization and the need for future, longitudinal studies. 
Another possible direction for future research involves the use of a qualitative, open-ended 
approach to examining athletes’ reasons for specialization in addition to more commonly utilized 
to date quantitative methods.  
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Tables 
Table 1. Description and Calculation of Study Psychological Measures. 
Measure Variable(s) Description Calculation Internal-
Reliability 
Athlete Burnout 
Questionnaire (15 
items) 
Emotional and 
physical exhaustion, 
reduced sense of 
accomplishment, 
sport devaluation, 
global burnout 
Assesses 
retrospective 
athlete burnout on 
5-point scale (1 = 
almost never, 5 = 
almost always) 
Aggregate scores are calculated 
by averaging the scores on the 
respective items for each 
dimension, with two items (1 
and 14) reversed scored for 
reduced accomplishment.  
Global burnout score calculated 
by averaging scores for all 15 
items. 
α = .93 
Behavioral 
Regulation in Sport 
Questionnaire (24 
items) 
Intrinsic motivation, 
autonomous extrinsic 
motivation (integrated 
and identified 
regulation), controlled 
motivation (external 
and introjected 
motivation), and 
amotivation 
Assesses 
retrospective self-
determined sport 
motivation on a 7-
point scale (1 = 
Not at all true, 7 = 
Very true) 
Aggregate scores are calculated 
by averaging the scores on the 
respective items for each of the 
six subscales 
α = .80 
Perceived Stress 
Scale (short form: 4 
items) 
Perceived sport-stress Assesses 
retrospective 
stress-related 
experiences in 
sport on a 5-point 
scale (1 = Never, 5 
= Very often) 
Global stress score calculated by 
averaging scores for all 4 items, 
with items 2 and 3, reflecting 
low stress, reverse-scored 
α = .81 
Social Support 
Questionnaire (short 
form: 6 items) 
Perceived social 
support 
Assesses 
retrospective 
satisfaction with 
overall social 
support in sport (1 
= Very 
Dissatisfied, 5 = 
Very Satisfied) 
Aggregate social support 
satisfaction score calculated by 
averaging scores for all 6 items 
α = .92 
Intrinsic Motivation 
Inventory 
(interest/enjoyment 
subscale: 5 items) 
Intrinsic motivation  Assesses current 
intrinsic 
motivation towards 
physical activity on 
a 7-point scale (1 = 
Strongly disagree, 
7 = Strongly agree) 
Aggregate intrinsic motivation 
calculated by averaging the five 
items, with item 2, reflecting 
lack of interest, reverse-scored 
α = .92 
Connor-Davidson 
Resilience Scale 
(short form: 10 
items) 
Psychological 
resilience 
Assesses 
psychological 
resilience within 
the past month on a 
5-point scale (1 = 
Not at all true, 5 = 
True nearly all the 
time) 
Aggregate resiliency score 
calculated by averaging all 10 
items 
α = .85 
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Table 2. Demographics for Specialization Groups (N = 158) 
 Early Specializers 
(n = 67, 42.4%) 
Late Specializers 
(n = 91, 57.6%) 
Variable n(%) M SD n(%) M SD 
Gender       
                  Male 9 (13.4%)   13 (14.3%)   
              Female 58 (86.6%)   76 (83.5%)   
Age  19.99 1.21  19.70 1.06 
Total Seasons   14.54 9.16  10.93 7.92 
# of Sports   3.45 1.55  3.68 1.60 
Sport Type       
         Individual 24 (35.8%)   25 (27.5%)   
                 Team 43 (64.2%)   66 (72.5%)   
Entry Age  5.81 2.19  6.99 3.52 
Age of Spec  9.90 2.13  14.57 1.45 
Cr Sport Level       
                 None 34 (50.7%)   39 (42.9%)   
                    Rec 13 (19.4%)   26 (28.6%)   
                  Club 15 (22.4%)   17 (18.7%)   
              Varsity 4 (6.0%)   7 (7.7%)   
Note: # of Sports = total number of sports throughout one’s athletic career, Entry Age = age 
participant began participating in organized sport, Age of Spec = age at which participant 
specialized in 1 sport, if applicable, Cr Sport Level = level of current sport participation, Rec = 
recreational, M = mean, SD = standard deviation. 
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Table 3. Descriptive Statistics for Specialization Groups (N = 158) 
 Early 
Specializers 
(n = 61) 
Late  
Specializers 
(n = 91) 
  
 M SD M SD Range t 
Burnout 2.63 .86 2.36 .71 1-5 2.03* 
Red Acc 2.44 .93 2.33 .76 1-5 .64 
Exhaustion 2.90 1.05 2.51 .85 1-5 2.52* 
Spt Dev 2.55 1.07 2.23 .90 1-5 1.88 
Sport Stress 2.56 .91 2.39 .75 1-5 1.15 
Intrinsic 5.67 1.44 5.92 1.17 1-7 -1.16 
Integrated 5.03 1.40 4.88 1.51 1-7 .50 
Identified 5.09 1.27 5.07 1.27 1-7 -.01 
Introjected 3.97 1.81 3.59 1.88 1-7 1.15 
External 3.28 1.84 2.70 1.51 1-7 2.18* 
Amotivation 3.18 1.75 2.58 1.40 1-7 2.20* 
Social Support 3.73 .95 3.79 .75 1-5 -.51 
Past Injury # 3.09 1.94 2.49 1.59 1-10 1.65 
Cr Injury # 1.24 .42 1.46 .60 1-3 -.68 
IMI 5.45 1.17 5.36 1.32 1-7 .68 
Resilience 3.80 .57 3.80 .62 1-5 -.34 
Moderate PA 5.95 10.08 5.45 5.70 1-78 .76 
Vigorous PA 4.32 5.39 5.57 5.96 1-35 -1.39 
Note: Red Acc = reduced accomplishment, Spt Dev = sport devaluation, Cr Injury # = current 
number of sports-related injuries, IMI = intrinsic motivation towards physical activity/exercise, 
Moderate PA = moderate physical activity, Vigorous PA = vigorous physical activity, M = mean, 
SD = standard deviation. Bolded t values are significant (p < .05). * p < .05, ** p < .01.  
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Table 4. Endorsement Frequencies for Specialization Reasons (N = 158) 
Reason for 
Specializing 
Early 
Specializers 
(n = 61) 
Late  
Specializers 
(n = 91) 
 
 n % n % X 
Lack of Alternatives 3 4.3% 6 6.7% .42 
Athletic Excellence 40 58.0% 45 50.6% .86 
Enjoyment 54 78.3% 57 64.0% 3.86* 
Pressure 17 24.6% 10 11.2% 4.93* 
Time Demands 42 60.9% 46 51.7% 1.33 
Investment 32 46.4% 21 23.6% 9.05** 
Lack Enjoyment 15 21.7% 25 28.1% .83 
Not Successful 21 30.4% 21 23.6% .93 
External Rewards 10 14.5% 12 13.5% .03 
Decrease Time 
Demands 
20 29.0% 26 29.2% .001 
Time for Other 14 20.3% 10 11.2% 2.47 
Financial/Physical 
Demands 
8 11.6% 5 5.6% 1.84 
Avoid Disappointing 3 4.3% 8 9.0% 1.29 
Injury 1 1.4% 2 2.2% .13 
Did Not Make 1 1.4% 3 3.4% .58 
Not Available 19 27.5% 28 31.5% .29 
Friends 17 24.6% 17 19.1% .71 
Little Input 2 2.9% 0 0.0% 2.61 
Competency 33 47.8% 25 28.1% 6.52* 
Other 2 2.9% 4 4.5% .27 
Note: Athletic Excellence = to achieve athletic excellence, Lack Enjoyment = do not enjoy other 
sports, Time for Other = time for non-sport related activities, Avoid Disappointing = avoid 
disappointing others, Did Not Make = did not make other sport teams, Competency = feeling of 
competency in domain sport. Bolded X values are significant (p < .05). * p < .05, ** p < .01. 
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Table 5. Independent Samples t-Test for Reasons for Specialization (N = 158) 
 
Lack of 
attractive 
alternatives 
Achieve 
athletic 
excellence 
Personal 
Enjoy 
Parent/ 
coach 
pressure 
Time 
demands  
High 
invest 
Lack of 
enjoyme
nt of 
other 
sports 
Not 
good 
at 
other 
sports 
Achieve 
external 
rewards 
Decrease 
other 
time 
demands 
Time to 
pursue 
other 
activities 
Financial/ 
physical 
demands of 
multi-sport 
part. 
Avoid 
disappoint. 
others 
Injury 
or 
fear 
of 
injury 
Did not 
make 
other 
teams 
No longer 
available 
Friend 
participation 
Little 
input in 
decision 
Feeling of 
competency 
Other 
Variable t t t t t t t t t t t t t t t t t t t t 
Red Acc -3.23** 2.70** .25 .28 .30 -.91 -.23 -1.09 -.70 .72 -1.17 -1.94 -.85 .23 -.06 -1.04 -.07 -.21 .15 -1.58 
Spt Dev -2.25 1.17 1.13 -.87 .86 -1.52 -.13 -1.29 -2.04 .22 -.93 -3.31** -.96 .05 .75 -.28 -1.12 -1.07 -.60 -.35 
Exhaustion -.99 -1.77 1.07 -1.97* -.47 -1.26 1.79 .16 -3.06** -1.37 -.89 -3.06** -.72 -.72 1.22 1.35 -.71 -1.08 -1.56 -.24 
Burnout -2.48* .71 .99 -1.05 .27 -1.47 .59 -.86 -2.33** -.20 -1.17 -3.33** -1.0 -.19 .78 .06 -.78 -.96 -.83 -.80 
Intrinsic 1.97* -2.24* -2.81** .66 -.27 .43 -.76 -.31 1.83 -1.25 .57 3.14** -.43 -.36 .10 -.69 .38 1.04 -.98 1.51 
Integrated 1.0 -4.50** -1.09 -.58 -1.16 -1.52 -.25 -.78 -.31 -2.06* -.73 1.95 -.72 -.46 -.77 .02 .87 -.05 -1.64 .69 
Identified 1.92 -3.32** 1.58 -.22 -.98 -1.84 2.82** 1.75 -1.55 .10 -.10 .47 1.72 -.58 -.07 .15 .73 .65 -.36 -.42 
Introjected -1.25 .23 1.22 -1.85 -1.58 -1.85 .13 -.67 -2.18* -.28 -1.74 -2.78** -.21 -.31 -1.16 -.13 -1.54 -.48 -.50 -1.29 
External -1.09 -1.13 .46 -3.35** -.52 -2.48* .26 -.14 -2.18* -.94 -2.16* -4.30** -.22 -1.10 -.59 .65 -1.66 -1.65 -.73 -.95 
Amotivation -2.08* .74 .93 -1.31 -.77 -1.38 .20 -1.06 -2.66* .33 -1.84 -2.94** -.47 -.19 -.62 .17 -1.22 -1.28 -.09 -.99 
Sport Stress -2.03* .87 .70 -1.16 -.65 -1.64 .61 -1.61 -1.85 .75 -1.32 -1.23 .23 .45 .08 .05 .41 -1.59 -.54 -.12 
Social 
Support 
2.20* -.36 .27 1.91 -.11 1.11 .01 .30 .92 -.94 2.0* 3.25** .26 -.14 .90 -2.03* .19 1.59 -.94 1.21 
Past Injury 
# 
-1.05 .64 -.16 -1.85 -2.14* -2.09* -.42 1.57 .41 -2.04* -2.87** -1.53 .34 -.57 -1.53 -.99 -2.11* -3.09** -.25 .63 
Cr Injury # .88 .49 .85 -.19 -1.11 -1.29 -.95 .92 -.18 .60 1.21 -.95 .03 .68 -2.48* .40 -.95 -1.24 .67 - 
Vig PA -.33 -2.85** -.79 .76 -1.85 -2.52* 1.41 .26 -2.93** -1.58 .90 .53 .20 1.43 .34 .00 .28 -.30 1.54 .16 
Mod PA -.95 .30 .29 .65 1.71 1.46 1.09 -.57 -.19 .56 1.76 -2.29* -.10 .85 .20 -1.10 -.62 -.44 1.03 -.77 
IMI -.11 -3.27** -.74 -.43 -.54 -2.34* 2.03* .52 -.97 -1.54 -1.15 .08 -.06 .18 .16 -.80 -.08 .11 .93 1.18 
Resilience -.46 1.33 1.60 -.01 -.23 .86 1.07 .41 -.18 -.49 1.13 -.40 .32 .20 -.17 1.79 .01 -1.44 1.0 -1.05 
Note: Boxes in red represent a maladaptive outcome, while boxes in green represent an adaptive outcome. Red Acc = reduced 
accomplishment, Spt Dev = sport devaluation, Cr Injury # = number of current sports-related injuries, Vig PA = vigorous physical 
activity, Mod PA = moderate physical activity, IMI = intrinsic motivation towards physical activity. Bolded t values are significant (p 
< .05). * p < .05, ** p < .01.   
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Table 6. Independent Samples t-Test for Influences on Athletes’ Specialization Decision (N = 
158) 
 Parent/Guardian Coach Teammates/Peers Autonomous 
Variable t t t t 
Red Acc -1.84 .49 -1.86 1.45 
Spt Dev -2.22* -.85 -2.86** 2.42* 
Exhaustion -3.15** -1.23 -2.35** 2.34* 
Burnout -2.87** -.71 -2.82** 2.48* 
Intrinsic 1.98* -.07 1.66 -1.87 
Integrated .57 -.92 1.78 -.90 
Identified -1.21 -.75 1.82 .52 
Introjected -1.94 -.57 -1.20 2.52* 
External -3.51** -2.28* -2.85** 4.52** 
Amotivation -1.93 -1.81 -2.32* 2.22** 
Sport Stress -2.24* -.11 -.89 1.09 
Social Support .67 .30 .37 -.87 
Past Injury # -.51 -.52 -1.28 .68 
Cr Injury # 1.65 1.48 -1.01 -.93 
Vig PA .91 -1.63 1.50 -.47 
Mod PA -.76 .55 -.17 .39 
IMI .95 -1.85 .58 -.18 
Resilience .63 .89 -.35 1.17 
Note: Boxes in red represent a maladaptive outcome, while boxes in green represent an adaptive 
outcome. Red Acc = reduced accomplishment, Spt Dev = sport devaluation, Cr Injury # = 
number of current sports-related injuries, Vig PA = vigorous physical activity, Mod PA = 
moderate physical activity, IMI = intrinsic motivation towards physical activity. Bolded t values 
are significant (p < .05). * p < .05, ** p < .01.   
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Figures 
Figure 1. 2-Cluster Motivation Profiles (N = 158) 
 
Note: No Input = little-to-no input in the specialization decision, Did Not Make = did not make other 
sports teams, Not Good = not good at other sports, Avoid Disappoint = avoid disappointing others, 
Pressure = parent/coach pressure, and Friends = friend participation in primary sport. Endorse = 
participants selected the respective reason, Do Not Endorse = participants did not select the respective 
reason. 
 
Figure 2. 3-Cluster Motivation Profiles (N = 158) 
 
Note: No Input = little-to-no input in the specialization decision, Did Not Make = did not make other 
sports teams, Not Good = not good at other sports, Avoid Disappoint = avoid disappointing others, 
Pressure = parent/coach pressure, and Friends = friend participation in primary sport. Endorse = 
participants selected the respective reason, Do Not Endorse = participants did not select the respective 
reason. 
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Figure 3. 2-Cluster Commitment Profiles (N = 158) 
 
Note: Lack Alternatives = lack attractive non-sport related alternatives, Enjoy = personal enjoyment, 
Time Demands = time demands of primary sport prevented multi-sport participation, Investment = 
already invested significant amounts of time, money, and/or energy into primary sport, Lack Enjoy = do 
not enjoy other sports. Endorse = participants selected the respective reason, Do Not Endorse = 
participants did not select the respective reason. 
 
Figure 4. 3-Cluster Commitment Profiles (N = 158) 
 
Note: Lack Alternatives = lack attractive non-sport related alternatives, Enjoy = personal enjoyment, 
Time Demands = time demands of primary sport prevented multi-sport participation, Investment = 
already invested significant amounts of time, money, and/or energy into primary sport, Lack Enjoy = do 
not enjoy other sports. Endorse = participants selected the respective reason, Do Not Endorse = 
participants did not select the respective reason. 
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Figure 5. 2-Cluster Stress Profiles (N = 158) 
 
Note: Not Available = other sport options no longer available, External Reward = to achieve external 
rewards, Decrease Time = to decrease time demands of other activities to have time to focus on primary 
sport, Time for Other = to have time to pursue other activities, Athletic Excellence = to achieve athletic 
excellence. Endorse = participants selected the respective reason, Do Not Endorse = participants did not 
select the respective reason. 
 
Figure 6. 3-Cluster Stress Profiles (N = 158) 
 
Note: Not Available = other sport options no longer available, External Reward = to achieve external 
rewards, Decrease Time = to decrease time demands of other activities to have time to focus on primary 
sport, Time for Other = to have time to pursue other activities, Athletic Excellence = to achieve athletic 
excellence. Endorse = participants selected the respective reason, Do Not Endorse = participants did not 
select the respective reason. 
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